WIS Monitoring – Json Spec
Introduction
1. In previous WIS Monitoring Webex meeting (http://wis.wmo.int/page=WIS-Mon-2016-T1), BoM has taken the task to propose a new spec and guideline for monitoring. The proposal is attached as Annex 1. BoM will provide a brief presentation on the proposal to kick off the discussion, in the WIS monitoring time slot.
2. For people to know what has been changed comparing to the previous spec, we can use the previous version of document and turn on the track change. However, there is a big change compare to the previous version. It looks very messy if track change has been turned on. So what we did was to highlight (in yellow) the changes/additions in the document.
Way forward
3.  If the meeting agrees on the proposal, the teams working on WMO Common Dashboard (JMA, CMA, DWD, Brazil) should be able to start the development work to update the WIS common dashboard (WCD.)
4. In terms of the format of the document, we have put the JSON spec and guideline in a single document for the time being. The team need to decide which part should go to the WIS manual, and which part goes to the WIS Guide. So the document format in its current form may change in the future.
References
[1] WIS Monitoring (http://wis.wmo.int/page=WIS-Monitoring)  (13 April 2016)
[2] Interim Guide ((http://wis.wmo.int/page=wis-monitor) (13 April 2016)
[3] Report of the first Monitoring workshop (http://wis.wmo.int/file=695) (13 April 2016)
Recommended Text 
The meeting expressed its appreciation to BoM for the review of the JSON spec. It reviewed the document and approved agreed in principle to the version in the Annex to this paragraph. It noted that the current expansion of the specification is targeted to what can be delivered in time for CBS demonstration. It further noted the additional elements submitted during the meeting including xxx, and requested the task team to take into consideration the report from this meeting in its final acceptance of the specification for roll out to the CBS demonstration.
It noted the importance of having these new features ready for the demonstration and CBS-16 to be held in November 2016 and encouraged the contributing GISCs to implement the new functionality. 
The meeting discussed the concept of mandatory ("required":true) should be optional for data centres statistics as per the table in section 3.1.2 “Fields of the Monitor JSON file” of the annex.
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1. [bookmark: _Toc448323432]General Guidelines
1. Four JSON files are proposed for exchange of WIS monitoring information, which include both dynamic metrics and semi-static information. These files are expected to be published and retrieved at regular time intervals (e.g. daily or every 10 minute). 
a. Monitor JSON file (mandatory)
 - including information and metrics of the GISC, which are displayed on the main dashboard.
b. Centres JSON file (optional)
- include HTTP response time from service URLs of other centres
c. Cache JSON file (optional)
 - including metrics of Centres in the GISC's area of responsibility (AoR). These stats are mostly calculated by performing analysis against a GISC's Cache and displayed on the main dashboard.
d. Events JSON file (optional)
 - including GISC’s events such as maintenance, which are displayed on the calendar page.
2. Monitor JSON, Cache JSON and Centres JSON formats are designed for easy consumption and automation by computers. Reported values are required to be consistent to enable automatic aggregation across multiple centres. The Events JSON file is designed for easy manipulation by hand.
3. Only mandatory fields are required to present in JSON files. If a child field is mandatory, all of its ascendant fields are mandatory as well.
4. There are a few ways to indicate missing values for optional fields:
a. A "null" can be used to indicate a missing value. 
b. Fields can simply be skipped in the JSON file.
c. If all child fields are optional and skipped, the parent field can be set to "null" or empty object, i.e. "{}", or skipped as well.
All above ways to indicate missing values are considered to have the same semantic meanings to applications consuming the JSON file.
5. A missing metadata can take different forms at different GISC Centres. For OpenWIS centres, a missing metadata is a draft metadata which is essentially a placeholder record with dummy information except the GTS abbreviated heading. For other centres, it could be indeed missing. Both of the forms are considered as a missing metadata.
[bookmark: _Toc448323433]Metrics
A metric can be measured either for a required monitoring period (cumulative) or at a specified monitoring time (instantaneous). The value is then reported at a designated reporting time. Unless otherwise specified, for instantaneous metric, the reporting time is the same as the monitoring time. For cumulative metric, it is one second after the end of the monitoring period. To completely define a metric, it is necessary to specify the nature of the metric (instantaneous or cumulative), its monitoring period and reporting time.
[bookmark: _Toc448323434]Instantaneous metric examples
· The status of a service (e.g. OAI-PMH) is obtained at the monitoring time. If the metric is reported daily, the reporting time is 00 UTC. If it is reported every 10 minutes, the reporting time is then 00:00, 00:10, 00:20, 00:30 ... 23:30, 23:40, 23:50 UTC.
· The total number of metadata is calculated at the monitoring time.
[bookmark: _Toc448323435]Cumulative metric examples
· Number of deleted metadata is measured for a required monitoring period, e.g. last 24 hours. If it is reported daily, the reporting time is 00 UTC for 00:00:00 – 23:59:59 UTC of the previous day. If it is reported every 10 minutes, a reporting time can be 00 UTC for 23:50:00 – 23:59:59 UTC of the previous day. The next reporting time will then be 00:10:00 UTC for 00:00:00 – 00:09:59 UTC of the same day.
· Number of new and modified metadata is also measured for a period.
[bookmark: _Toc448323436]Timestamp
A monitoring program requires certain amount of time to process the metrics, the exact time when the metrics are generated are therefore usually a few seconds or even minutes after the designated reporting time. However it is still required to report the actual reporting time (NOT file creation time) in the JSON files. This difference is less important for longer monitoring period but becomes more important for shorter monitoring period (e.g. 5 minutes). 
[bookmark: _Toc448323437]The JSON Files
[bookmark: _Toc448323438]Monitor JSON file (monitor.json)
The Monitor JSON file is the entry point of all other JSON files and the only mandatory file. It provides static information about a GISC (e.g. name, contacts) and also reports some overall stats. It declares the availability of other JSON files by listing their corresponding URLs (or null to indicating missing JSON file).
[bookmark: _Toc448323439]An Example of the Monitor JSON file 
Here is an example of the Monitor JSON file. Note that mandatory elements are shown in bold font.
{
    "wmo_wis_monitoring": "1.1",
    "centre": "GISC Tokyo [JP]",
    "timestamp": "2014-11-10T00:00:00Z",
    "gisc_properties": {
        "portal_url": "http://www.wis-jma.go.jp/cms/",
        "monitor_url": "http://www.wis-jma.go.jp/monitor",
        "oaipmh_url": "http://www.wis-jma.go.jp/meta/oaiprovider.jsp",
        "SRU_url": "http://www.wis-jma.go.jp/meta/sruprovider.jsp",
        "events_url": "http://www.wis-jma.go.jp/json/events.json",
        "cache_url": "http://www.wis-jma.go.jp/json/cache.json",
        "centres_url": "http://www.wis-jma.go.jp/json/centres.json",
        "backup_giscs": [
            "GISC Beijing [CN]",
            "GISC Melbourne [AU]",
            "GISC Offenbach [DE]"
        ],
        "contact_info": {
            "voice": "+869348987397",
            "email": "email@operation.jp"
        },
        "rmdcn": "http://rmdcn.ecmwf.int/p/techinfo/_cricket/png/CPE-JAPM1-IPVPN-145033/"
    },
    "metrics": {
        "metadata_catalogue": {
            "number_of_metadata": 150000,
            "number_of_changes_insert_modify": 200,
            "number_of_changes_delete": 100
        },
        "cache_24h": {
            "number_of_products_all": 310000,
            "number_of_products_missing_metadata": 3100,
            "size_of_cache_all": 1300000000,
            "size_of_cache_missing_metadata": 1300000,
            "number_of_unique_products_missing_metadata_AMDCN": 1,
            "number_of_unique_products_missing_metadata_all": 1000
        },
        "services": {
            "oaipmh": {
                "status": true
            },
            "portal": {
                "status": true
            },
            "distribution_system": {
                "status": false
            }
        }
    },
    "remarks": "Any additional text message"
}


[bookmark: _Toc448323440]Fields of the Monitor JSON file
The following table describes each field in the Monitor JSON file. Mandatory fields are indicated with bold font. Object type fields are indicated by grey shading.
	
	Field
	Description
	Type
	Mandatory
	Example
	Remarks

	1
	wmo_wis_monitoring
	The version of the Spec that the JSON file conforms.
	string
	Yes
	"1.1"
	As WIS monitoring progresses, data for new metrics can be added to the JSON file and the version number is updated accordingly. This enables backward compatibility.

	2
	centre
	The name of Centre that issues the JSON file
	string
	Yes
	"GISC Tokyo [JP]"
	

	3
	timestamp
	The UTC timestamp of the required reporting time
	string (RFC 3339)
	Yes
	"2014-11-10T00:00:00Z"
	

	4
	remarks
	Any additional message that the issuing Centre wants to share.
	string, null
	No
	"Any additional text message"
	This message is displayed literally on monitor website's GISC page.

	5
	gisc_properties
	Semi-static information about a GISC
	object
	Yes
	
	Including following fields 6 – 17

	6
	portal_url
	URL of the GISC's portal website (catalogue)
	string
	Yes
	"http://www.wis-jma.go.jp/cms/"
	

	7
	monitor_url
	URL of the GISC's  own monitoring website
	string
	No
	"http://www.wis-jma.go.jp/monitor"
	

	8
	oaipmh_url
	URL of the GISC's OAI-PMH provider
	string
	Yes
	"http://www.wis-jma.go.jp/meta/oaiprovider.jsp"
	

	9
	SRU_url
	URL of the GISC's SRU provider
	string
	No
	"http://www.wis-jma.go.jp/meta/sruprovider.jsp"
	

	10
	events_url
	URL of EVENTS JSON file including the GISC's events such as maintenance
	string
	No
	"http://www.wis-jma.go.jp/json/events.json"
	A JSON file consumer can choose to display this information on a calendar page.

	11
	cache_url
	URL of the Cache JSON file including metrics from Cache Analysis for centres in the GISC's AoR
	string
	No
	"http://www.wis-jma.go.jp/json/cache.json"
	

	12
	centres_url
	URL of the Centres JSON file including the HTTP response time from service URLs of other WIS centres
	string
	No
	"http://www.wis-jma.go.jp/json/centres.json"
	The centres can possibly be any type of centre in the WIS network.

	13
	backup_giscs
	Array of backup GISCs of the reporting GISC
	array
	No
	"backup_giscs": [
    "GISC Beijing [CN]",
    "GISC Melbourne [AU]",
    "GISC Offenbach [DE]"
]
	Each element is the name of a centre (string). See 6.2 for discussions about centre naming rules.

	14
	rmdcn
	URL of the GISC's RMDCN statistics published on the ECMWF website
	string
	no
	"http://rmdcn.ecmwf.int/p/techinfo/_cricket/pgn/CPE-JAPM1-IPVPN-145033/"
	

	15
	contact_info
	Contact information
	object
	No
	
	including fields 16 and 17

	16
	voice
	Phone number
	string
	No
	"+869348987397"
	

	17
	email
	Email address
	string
	No
	"email@operation.jp"
	

	18
	metrics
	Monitoring metrics
	object
	Yes
	
	including fields 19 – 33

	19
	services
	The status of various services of the reporting GISC
	object
	Yes
	
	including fields 20 – 22 

	20
	oaipmh
	The status of the GISC's OAI-PMH provider
	boolean
	Yes
	true
	instantaneous value

	21
	portal
	The status of the GISC's portal website
	boolean
	Yes
	true
	instantaneous value

	22
	distribution_system
	The status of the GISC's distribution system
	boolean
	Yes
	true
	instantaneous value

	23
	metadata_catalogue
	Stats about the GISC's metadata catalogue
	object
	No
	
	Including following fields 24 – 26 

	24
	number_of_metadata
	Snapshot number of active records in the metadata catalogue (WIS-CATALOGUE set if exists) at reporting time. Deleted records are not counted. For OpenWIS centres, draft records are not counted.
	number
	No
	150000
	instantaneous value

	25
	number_of_changes_insert_modify
	Number of metadata records which have been inserted and/or modified during the monitoring period. Count only once even if they are inserted and/or modified more than once in the specified period.
	number
	No
	200
	cumulative value

	26
	number_of_changes_delete
	Number of metadata records which have been deleted during the last monitoring period.
	number
	No
	100
	cumulative value

	27
	cache_24
	The stats of the 24 hour Cache
	object
	No
	
	including following fields 28 – 33 

	28
	number_of_products_all
	Number of data and products that were stored in the GISC cache for the last monitoring period. For an example, assuming the monitoring period is 24 hours and reporting time is 00 UTC, SMDL01EDZW is issued at 00:00, 06:00, 12:00 and 18:00 (if no corrections exist); in this case they are counted as 4.
	number
	No
	310000
	cumulative value

	29
	number_of_products_missing_metadata
	Number of data and products that were received for the last monitoring period and did not have an associated metadata. These products may or may not be stored in the GISC cache. For an example, assuming the monitoring period is 24 hours and reporting time is 00 UTC, a bulletin which does not have an associated metadata is issued at 00:00, 06:00, 12:00 and 18:00; in this case they are counted as 4.
	number
	No
	3100
	cumulative value

	30
	size_of_cache_all
	Size of data and products in bytes that were stored in the GISC cache for last monitoring period.
	number
	No
	1300000000
	cumulative value

	31
	size_of_cache_missing_metadata
	Size of data and products in bytes that were received for the last monitoring and did not have associated metadata
	number
	No
	1300000
	cumulative value

	32
	number_of_unique_products_missing_metadata_all
	Number of unique products (e.g. abbreviated headings of GTS bulletins) which were received with no associated metadata. Count all products received from Centres in the GISC’s own AMDCN and from other areas. Count only once even if products were received more than once during the monitoring period. For an example, assuming the monitoring period is 24 hours and reporting time is 00 UTC, a bulletin which does not have an associated metadata is issued at 00:00, 06:00, 12:00 and 18:00; in this case they are counted as 1 (cf. "number_of_products_missing_metadata" is counted as 4).
	number
	No
	1000
	cumulative value

	33
	number_of_unique_products_missing_metadata_AMDCN
	Number of unique products (e.g. abbreviated headings of GTS bulletins) which were received with no associated metadata. Count only products that were received from Centres in the GISC’s own AMDCN. Count only once even if products were received more than once during the monitoring period. For an example, assuming the monitoring period is 24 hours and reporting time is 00 UTC, a bulletin which does not have an associated metadata is issued at 00:00, 06:00, 12:00 and 18:00; in this case they are counted as 1 (cf. "number_of_products_missing_metadata" is counted as 4).
	number
	No
	1
	cumulative value



[bookmark: _Toc448323441]Schema of the Monitor JSON file 
The schema of Monitor JSON file is created using version 3 of the draft from json-schema.org (http://json-schema.org/)
{
    "type":"object",
    "$schema": "http://json-schema.org/draft-03/schema",
    "id": "http://jsonschema.net",
    "required":false,
    "properties":{
        "centre": {
            "type":"string",
            "id": "http://jsonschema.net/centre",
            "required":true
        },
        "gisc_properties": {
            "type":"object",
            "id": "http://jsonschema.net/gisc_properties",
            "required":true,
            "properties":{
                "backup_giscs": {
                    "type":"array",
                    "id": "http://jsonschema.net/gisc_properties/backup_giscs",
                    "required":false,
                    "items":
                        {
                            "type":"string",
                            "id": "http://jsonschema.net/gisc_properties/backup_giscs/0",
                            "required":false
                        }
                    

                },
                "portal_url": {
                    "type":"string",
                    "id": "http://jsonschema.net/gisc_properties/portal_url",
                    "required":true
                },
                "contact_info": {
                    "type":"object",
                    "id": "http://jsonschema.net/gisc_properties/contact_info",
                    "required":false,
                    "properties":{
                        "email": {
                            "type":"string",
                            "id": "http://jsonschema.net/gisc_properties/contact_info/email",
                            "required":false
                        },
                        "voice": {
                            "type":"string",
                            "id": "http://jsonschema.net/gisc_properties/contact_info/voice",
                            "required":false
                        }
                    }
                },
                "rmdcn": {
                    "type":["string","null"],
                    "id": "http://jsonschema.net/metrics/rmdcn",
                    "required":false
                },
                "events_url": {
                    "type":["string","null"],
                    "id": "http://jsonschema.net/gisc_properties/events_url",
                    "required":false
                },
                "cache_url": {
                    "type":"string",
                    "id": "http://jsonschema.net/gisc_properties/cache_url",
                    "required":false
                },
                "centres_url": {
                    "type":"string",
                    "id": "http://jsonschema.net/gisc_properties/centres_url",
                    "required":false
                },
                "monitor_url": {
                    "type":["string","null"],
                    "id": "http://jsonschema.net/gisc_properties/monitor_url",
                    "required":false
                },
                "oaipmh_url": {
                    "type":"string",
                    "id": "http://jsonschema.net/gisc_properties/oaipmh_url",
                    "required":true
                },
                "SRU_url": {
                    "type":"string",
                    "id": "http://jsonschema.net/gisc_properties/SRU_url",
                    "required":false
                }

            }
        },
        "metrics": {
            "type":"object",
            "id": "http://jsonschema.net/metrics",
            "required":true,
            "properties":{
                "cache_24h": {
                    "type":"object",
                    "id": "http://jsonschema.net/metrics/cache_24h",
                    "required":false,
                    "properties":{
                        "size_of_cache_all": {
                            "type":"number",
                            "id": "http://jsonschema.net/metrics/cache_24h/size_of_cache_all",
                            "required":false
                        },
                        "size_of_cache_missing_metadata": {
                            "type":"number",
                            "id": "http://jsonschema.net/metrics/cache_24h/size_of_cache_missing_metadata",
                            "required":false
                        },
                        "number_of_products_all": {
                            "type":"number",
                            "id": "http://jsonschema.net/metrics/cache_24h/number_of_products_all",
                            "required":false
                        },
                        "number_of_products_missing_metadata": {
                            "type":"number",
                            "id": "http://jsonschema.net/metrics/cache_24h/number_of_products_missing_metadata",
                            "required":false
                        },
                        "number_of_unique_products_missing_metadata_AMDCN": {
                            "type":"number",
                            "id": "http://jsonschema.net/metrics/cache_24h/number_of_unique_products_missing_metadata_AMDCN",
                            "required":false
                        },
                        "number_of_unique_products_missing_metadata_all": {
                            "type":"number",
                            "id": "http://jsonschema.net/metrics/cache_24h/number_of_unique_products_missing_metadata_all",
                            "required":false
                        }
                    }
                },
                "metadata_catalogue": {
                    "type":"object",
                    "id": "http://jsonschema.net/metrics/metadata_catalogue",
                    "required":false,
                    "properties":{
                        "number_of_changes_delete": {
                            "type":"number",
                            "id": "http://jsonschema.net/metrics/metadata_catalogue/number_of_changes_delete",
                            "required":false
                        },
                        "number_of_changes_insert_modify": {
                            "type":"number",
                            "id": "http://jsonschema.net/metrics/metadata_catalogue/number_of_changes_insert_modify",
                            "required":false
                        },
                        "number_of_metadata": {
                            "type":"number",
                            "id": "http://jsonschema.net/metrics/metadata_catalogue/number_of_metadata",
                            "required":false
                        }
                    }
                }, 
                "services": {
                    "type":"object",
                    "id": "http://jsonschema.net/metrics/services",
                    "required":true,
                    "properties":{
                        "portal": {
                            "type":"object",
                            "id": "http://jsonschema.net/metrics/services/portal",
                            "required":true,
                            "properties":{
                                "status": {
                                    "type":"boolean",
                                    "id": "http://jsonschema.net/metrics/services/portal/status",
                                    "required":true
                                }
                            }
                        },
                        "distribution_system": {
                            "type":"object",
                            "id": "http://jsonschema.net/metrics/services/distribution_system",
                            "required":true,
                            "properties":{
                                "status": {
                                    "type":"boolean",
                                    "id": "http://jsonschema.net/metrics/services/distribution_system/status",
                                    "required":true
                                }
                            }
                        },
                        "oaipmh": {
                            "type":"object",
                            "id": "http://jsonschema.net/metrics/services/oaipmh",
                            "required":true,
                            "properties":{
                                "status": {
                                    "type":"boolean",
                                    "id": "http://jsonschema.net/metrics/services/oaipmh/status",
                                    "required":true
                                }
                            }
                        }
                    }
                }
            }
        },
        "remarks": {
            "type":["string","null"],
            "id": "http://jsonschema.net/remarks",
            "required":false
        },
        "timestamp": {
            "type":"string",
            "id": "http://jsonschema.net/timestamp",
            "required":true
        },
        "wmo_wis_monitoring": {
            "type":"string",
            "id": "http://jsonschema.net/wmo_wis_monitoring",
            "required":true
        }
    }
}

[bookmark: _Toc448323442]A minimum example of Monitor JSON file 
Each GISC only needs to describe the mandatory fields in the JSON file as per the schema. Here is a minimum example of Monitor JSON file.
{
    "wmo_wis_monitoring": "1.1",
    "centre": "GISC Tokyo [JP]",
    "timestamp": "2014-11-10T00:00:00Z",
    "gisc_properties": {
        "portal_url": "http://www.wis-jma.go.jp/cms/",
        "oaipmh_url": "http://www.wis-jma.go.jp/meta/oaiprovider.jsp"
    },
    "metrics": {
        "services": {
            "oaipmh": {
                "status": true
            },
            "portal": {
                "status": true
            },
            "distribution_system": {
                "status": false
            }
        }
    }
}

[bookmark: _Toc448323443]Cache JSON file (cache.json)
The Cache JSON file provides stats calculated by performing Cache analysis against a GISC's 24-hour Cache for centres in the GISC's AoR.
[bookmark: _Toc448323444]An Example of Cache JSON file 
Here is an example of Centres JSON file. (NOTE: it is necessary to have a set of rules to define and name the centres. See details in 6.3)
{
    "wmo_wis_monitoring": "1.1",
    "centre": "GISC Melbourne [AU]",
    "timestamp": "2014-11-10T00:00:00Z",
    "centres": [
        {
            "centre" : "DCPC WMC (Melbourne) [AU]",
            "metrics": {
                "number_of_products_all": 7772,
                "size_of_products_all" : 56295410,
                "product_arrival_interval": 540,
                "number_of_unique_products_missing_metadata": 5,
                "number_of_unique_corrupted_BUFR": 4
            }
        },
        {
            "centre" : "DCPC JATWC [AU]",
            "metrics": {
                "number_of_products_all" : 42,
                "size_of_products_all" : 20102,
                "product_arrival_interval": 500,
                "number_of_unique_products_missing_metadata": 2,
                "number_of_unique_corrupted_BUFR": 5
            }
        },
        {
            "centre" : "DCPC NCC [AU]",
            "metrics": {
                "number_of_products_all" : 150,
                "size_of_products_all" : 120345,
                "product_arrival_interval": 230,
                "number_of_unique_products_missing_metadata": 3,
                "number_of_unique_corrupted_BUFR": 0
            }
        }
    ]
}



[bookmark: _Toc448323445]Fields of the Cache JSON file
The following table describes each field in the Cache JSON file. Mandatory fields are indicated with bold font. Object type fields are indicated by grey shading.
	
	Field
	Description

	Type
	Mandatory
	Example
	Remarks

	1
	wmo_wis_monitoring
	The version of the Spec that the JSON file conforms.
	string
	Yes
	"1.1"
	As WIS monitoring progresses, data for new metrics can be added to the JSON file and the version number is updated accordingly. This enables backward compatibility.

	2
	centre
	The name of Centre that issues the JSON file
	string
	Yes
	"GISC Melbourne [AU]"
	

	3
	timestamp
	The UTC timestamp of the required reporting time
	string (RFC 3339)
	Yes
	"2014-11-10T00:00:00Z"
	

	4
	centres
	An array of object elements with each element being a centre name and its relevant metrics object
	array
	No
	
	including following fields 5 – 11 

	5
	centre
	The name of the centre
	string
	No
	"DCPC NCC [AU]"
	

	6
	metrics
	A list of metrics measured for the centre
	object
	No
	
	including following fields 7 – 11 

	7
	number_of_products_all
	Number of data and products received from the Centre and stored in the GISC’s cache during last monitoring period
	number
	No
	7772
	cumulative value

	8
	size_of_products_all
	Total size of data and products (in bytes) received from the Centre and stored in the GISC’s cache during last monitoring period
	number
	No
	56295410
	cumulative value

	9
	product_arrival_interval
	The average time interval (in seconds) between two products that arrived next to each other from a centre in the last monitoring period. This metric is calculated as an average value for all time intervals in the last monitoring period.
	number
	No
	540
	cumulative value

	10
	number_of_products_missing_metadata
	The number of unique products with no associated metadata that were received from a centre in last monitoring period. The uniqueness is determined by the GTS abbreviated headings).
	number
	No
	5
	cumulative value

	11
	number_of_unique_corrupted_BUFR
	The number of unique BUFR products received from a centre and potentially corrupted in last monitoring period.
	number
	No
	4
	cumulative value




[bookmark: _Toc448323446]Cache JSON file Schema
Cache JSON file schema is created using version 3 of the draft of json-schema.org (http://json-schema.org/)
{
    "type":"object",
    "$schema": "http://json-schema.org/draft-03/schema",
    "id": "http://jsonschema.net",
    "required":true,
    "properties":{
        "centre": {
            "type":"string",
            "id": "http://jsonschema.net/centre",
            "required":true
        },
        "centres": {
            "type":"array",
            "id": "http://jsonschema.net/centres",
            "required":true,
            "items":
                {
                    "type":"object",
                    "id": "http://jsonschema.net/centres/0",
                    "required":true,
                    "properties":{
                        "centre": {
                            "type":"string",
                            "id": "http://jsonschema.net/centres/0/centre",
                            "required":true
                        },
                        "metrics": {
                            "type":"object",
                            "id": "http://jsonschema.net/centres/0/metrics",
                            "required":true,
                            "properties":{
                                "number_of_products_all": {
                                    "type":"number",
                                    "id": "http://jsonschema.net/centres/0/metrics/number_of_products_all",
                                    "required":true
                                },
                                "size_of_products_all": {
                                    "type":"number",
                                    "id": "http://jsonschema.net/centres/0/metrics/size_of_products_all",
                                    "required":true
                                },
                                "product_arrival_interval": {
                                    "type":"number",
                                    "id": "http://jsonschema.net/centres/0/metrics/product_arrival_interval",
                                    "required":true
                                },
                                "number_of_unique_products_missing_metadata": {
                                    "type":"number",
                                    "id": "http://jsonschema.net/centres/0/metrics/number_of_unique_products_missing_metadata",
                                    "required":true
                                },
                                "number_of_unique_corrupted_BUFR": {
                                    "type":"number",
                                    "id": "http://jsonschema.net/centres/0/metrics/number_of_unique_corrupted_BUFR",
                                    "required":true
                                }
                            }
                        }
                    }
                }
            

        },
        "timestamp": {
            "type":"string",
            "id": "http://jsonschema.net/timestamp",
            "required":true
        },
        "wmo_wis_monitoring": {
            "type":"string",
            "id": "http://jsonschema.net/wmo_wis_monitoring",
            "required":true
        }
    }
}

[bookmark: _Toc448323447]Centres JSON file (centres.json)
This file provides stats about all other centres (other than the reporting centres, including all centre types) and is expected to be published in a higher (near real-time) frequency (e.g. 10 minute). The stats reported in this file are typically NOT from Cache analysis. For an example, the response time from the centre's portal URL. By combining these stats from multiple publishing centres, it is possible to get an overall picture for the connection status of the WIS network.
[bookmark: _Toc448323448]An Example of Centres JSON file 
Here is an example of Centres JSON file. (Again, some naming convention is needed for the centres, see detailed proposal in 6.3)
{
    "wmo_wis_monitoring": "1.1",
    "centre": "GISC Offenbach [DE]",
    "timestamp": "2014-11-10T00:00:00Z",
    "centres": [
        {
            "centre" : "GISC Melbourne [AU]",
            "metrics": {
                "oaipmh": 1.08,
                "portal": 1.35,
                "SRU": 1.28
            }
        },
        {
            "centre" : "GISC Toulouse [FR]",
            "metrics": {
                "oaipmh": 0.54,
                "portal": 0.50,
                "SRU": 0.67
            }
        },
        {
            "centre" : "GISC Tokyo [JP]",
            "metrics": {
                "oaipmh": 1.53,
                "portal": 1.50,
                "SRU": 1.38
            }
        }
}


[bookmark: _Toc448323449]Fields of the Centres JSON file
The following table describes each field in the Centres JSON file. Mandatory fields are indicated with bold font. Object type fields are indicated by grey shading.
	
	Field
	Description

	Type
	Mandatory
	Example
	Remarks

	1
	wmo_wis_monitoring
	The version of the Spec that the JSON file conforms.
	string
	Yes
	"1.1"
	As WIS monitoring progresses, data for new metrics can be added to the JSON file and the version number is updated accordingly. This enables backward compatibility.

	2
	centre
	The name of Centre that issues the JSON file
	string
	Yes
	"GISC Offenbach [DE]"
	

	3
	timestamp
	The UTC timestamp of the required reporting time
	string (RFC 3339)
	Yes
	"2014-11-10T00:00:00Z"
	

	4
	centres
	An array of object elements with each element being a centre name and its relevant metrics object
	array
	No
	
	including following fields 5 – 9 

	5
	centre
	The name of the centre
	string
	No
	"GISC Melbourne [AU]"
	

	6
	metrics
	A list of metrics measured for the centre
	object
	No
	
	including following fields 7 – 9 

	7
	oaipmh
	The response time in seconds of the centre's OAI-PMH provider. It is measured by calculate the total time passed between issuing a HTTP request to the centre's OAI-PMH URL and getting a response from the request. A failed request (e.g. status code 4XX, 5XX) will have this value set to 1e10.
	number
	No
	1.08
	instantaneous value

	8
	portal
	The response time in seconds of the centre's portal URL. It is measured by calculate the total time passed between issuing a HTTP request to the centre's portal URL and getting a response from the request. A failed request (e.g. status code 4XX, 5XX) will have this value set to 1e10.
	number
	No
	1.35
	instantaneous value

	9
	SRU
	The response time in seconds of the centre's SRU provider. It is measured by calculate the total time passed between issuing a HTTP request to the centre's SRU URL and getting a response from the request. A failed request (e.g. status code 4XX, 5XX) will have this value set to 1e10.
	number
	No
	1.28
	instantaneous value




[bookmark: _Toc448323450]Centres JSON file Schema
Centres JSON file schema is created using version 3 of the draft of json-schema.org (http://json-schema.org/)
{
    "type":"object",
    "$schema": "http://json-schema.org/draft-03/schema",
    "id": "http://jsonschema.net",
    "required":true,
    "properties":{
        "centre": {
            "type":"string",
            "id": "http://jsonschema.net/centre",
            "required":true
        },
        "centres": {
            "type":"array",
            "id": "http://jsonschema.net/centres",
            "required":true,
            "items":
                {
                    "type":"object",
                    "id": "http://jsonschema.net/centres/0",
                    "required":true,
                    "properties":{
                        "centre": {
                            "type":"string",
                            "id": "http://jsonschema.net/centres/0/centre",
                            "required":true
                        },
                        "metrics": {
                            "type":"object",
                            "id": "http://jsonschema.net/centres/0/metrics",
                            "required":true,
                            "properties":{
                                "oaipmh": {
                                    "type":"number",
                                    "id": "http://jsonschema.net/centres/0/metrics/oaipmh",
                                    "required":true
                                },
                                "portal": {
                                    "type":"number",
                                    "id": "http://jsonschema.net/centres/0/metrics/portal",
                                    "required":true
                                },
                                "SRU": {
                                    "type":"number",
                                    "id": "http://jsonschema.net/centres/0/metrics/SRU",
                                    "required":true
                                }
                            }
                        }
                    }
                }
        },
        "timestamp": {
            "type":"string",
            "id": "http://jsonschema.net/timestamp",
            "required":true
        },
        "wmo_wis_monitoring": {
            "type":"string",
            "id": "http://jsonschema.net/wmo_wis_monitoring",
            "required":true
        }
    }
}

[bookmark: _Toc448323451]Events JSON file (events.json)
The EVENTS JSON file is used to announce important activities to be performed by the reporting GISC, such as maintenance, upgrade, service disruption, etc.
Here is an example of Events JSON file.
{
    "wmo_wis_monitoring": "1.1",
    "centre": "GISC Offenbach",
    "timestamp": "2014-11-10T00:00:00Z",
    "events" : [ 
        {
            "id" : 1,
            "title" : "GISC Offenbach @ Maintenance",
            "text" : "Database update, OAI Provider will function while catalogue is down",
            "start" : "2014-11-10T00:00:00Z",
            "end" : "2014-11-10T02:00:00Z"
        },
        {
            "id" : 2,
            "title" : "GISC Offenbach @ Maintenance",
            "text" : "OAI Provider update",
            "start" : "2014-12-10T00:00:00Z",
            "end" : "2014-12-10T02:00:00Z"
        }
    ]
}

Here are descriptions of each field in Events JSON file.
· "id"
     It must be unique in the Events JSON file.
· "title"
     Title of the GISC’s event such as maintenance
· "text"
     Detail explanation of the GISC’s event
· "start"
     Scheduled start time in UTC of the event (RFC 3339)
· "end"
     Scheduled end time in UTC of the event (RFC 3339)

[bookmark: _Toc448323452]Fields of the Events JSON file
The following table describes each field in the Events JSON file. Mandatory fields are indicated with bold font. Object type fields are indicated by grey shading.
	
	Field
	Description

	Type
	Mandatory
	Example
	Remarks

	1
	wmo_wis_monitoring
	The version of the Spec that the JSON file conforms.
	string
	Yes
	"1.1"
	As WIS monitoring progresses, data for new metrics can be added to the JSON file and the version number is updated accordingly. This enables backward compatibility.

	2
	centre
	The name of Centre that issues the JSON file
	string
	Yes
	"GISC Offenbach [DE]"
	

	3
	timestamp
	The UTC timestamp of the required reporting time
	string (RFC 3339)
	Yes
	"2014-11-10T00:00:00Z"
	

	4
	events
	An array of object elements with each element being an event object
	array
	No
	
	including following fields 5 – 9 

	5
	id
	The ID of the event
	number
	No
	1
	It must be unique in the Events JSON file.

	6
	title
	Title of the GISC’s event such as maintenance
	string
	No
	"GISC Offenbach @ Maintenance"
	

	7
	text
	Detail explanation of the GISC’s event
	string
	No
	"OAI Provider update"
	

	8
	start
	Scheduled start time in UTC of the event (RFC 3339)
	string
	No
	"2014-12-10T00:00:00Z"
	

	9
	end
	Scheduled end time in UTC of the event (RFC 3339)
	string
	No
	"2014-12-10T02:00:00Z"
	




[bookmark: _Toc448323453]Events JSON file Schema
Events JSON file schema is created using version 3 of the draft of json-schema.org (http://json-schema.org/)
{
    "type":"object",
    "$schema": "http://json-schema.org/draft-03/schema",
    "id": "http://jsonschema.net",
    "required":false,
    "properties":{
        "centre": {
            "type":"string",
            "id": "http://jsonschema.net/centre",
            "required":true
        },
        "events": {
            "type":"array",
            "id": "http://jsonschema.net/events",
            "required":true,
            "items":
                {
                    "type":"object",
                    "id": "http://jsonschema.net/events/0",
                    "required":true,
                    "properties":{
                        "end": {
                            "type":"string",
                            "id": "http://jsonschema.net/events/0/end",
                            "required":true
                        },
                        "id": {
                            "type":"number",
                            "id": "http://jsonschema.net/events/0/id",
                            "required":true
                        },
                        "start": {
                            "type":"string",
                            "id": "http://jsonschema.net/events/0/start",
                            "required":true
                        },
                        "text": {
                            "type":"string",
                            "id": "http://jsonschema.net/events/0/text",
                            "required":true
                        },
                        "title": {
                            "type":"string",
                            "id": "http://jsonschema.net/events/0/title",
                            "required":true
                        }
                    }
                }
            

        },
        "timestamp": {
            "type":"string",
            "id": "http://jsonschema.net/timestamp",
            "required":true
        },
        "wmo_wis_monitoring": {
            "type":"string",
            "id": "http://jsonschema.net/wmo_wis_monitoring",
            "required":true
        }
    }
}
[bookmark: _Toc448323454]Reporting Frequency of the JSON files
The JSON files can have different reporting frequencies depend on the nature of their contents and usefulness of increased frequency. A typical frequency is daily report at 00 UTC for last 24 hours (00:00:00 – 23:59:59 of the previous day). Followings are the proposed reporting frequency for different JSON files.
· Lower frequency (Daily update at 00 UTC)
· The Cache JSON file contains data mostly from Cache analysis which is potentially resource intensive. Also the contents are more meaningful for a larger period of time (e.g. number of corrupted BUFR files).
· The Monitor JSON file provides some semi-static information (e.g. contacts) and overall stats from Cache analysis (e.g. number of changes and delete). It also serves as a manifesto for other files (e.g. URLs for other JSON files). It is 
· The Events JSON file is likely to have infrequent changes and is suitable for less frequent update.
· Higher frequency (10 minutes)
· The Centres JSON file provides information about availability of other WIS centres. The availability information is naturally more useful when measured in higher frequency. Although it is technically possible to merge this file into the Cache JSON, it is better to separate them to allow a much higher reporting frequency. Additionally, it is rather uneasy to write a schema file for a merged JSON file (the schema needs to conditionally declare different sets of required elements depending on the type/name of a centre).
[bookmark: _Toc448323455]Implementation Discussions and Future development
[bookmark: _Toc448323456]Cache JSON and Centres JSON
The two JSON files are very similar in their structure. Their contents are mainly a "centres" list with each member being some metrics of a centre. The generic structure is shown as follows:
"centres": [
        {
            "centre" : "NAME",
            "metrics": {
                "SOME_METRIC": 9999,
                ……
            }
        },
        ……
}
It is therefore possible for a consumer of the JSON files to utilize the same class to process the two files. 
Note that the two files will have different reporting frequency (24 hours for Cache JSON and 10 minute for Centres JSON). Currently we will have the spec and guideline to specify their reporting frequencies. However if we are to add more JSON files along this structure and different reporting time, it may be beneficial to add a "next_update" element in the JSON file to declares its own updating frequency. This helps to separate the spec/guideline to the actual implementation. 
[bookmark: _Toc448323457]Manifest File
Based on above discussions, we can expand the manifesto function of the main Monitor JSON to include more information about other JSON files. Currently it only provides the URLs to other available JSON files, e.g. 
"events_url": "http://wis.bom.gov.au/monitor/events.json",
It can be expanded to include the update frequency (in seconds) to something like:
"events_json": {
    "url": "http://wis.bom.gov.au/monitor/events.json",
    "frequency": 86400
}

Another option is to use a dedicate manifest file to enable REST like service.
[bookmark: _Ref448304837][bookmark: _Ref448304850][bookmark: _Ref448304855][bookmark: _Ref448304860][bookmark: _Ref448304911][bookmark: _Ref448304930][bookmark: _Ref448305088][bookmark: _Ref448305094][bookmark: _Toc448323458]Other Issues
[bookmark: _Toc448323459]A consistent naming convention for JSON elements
Following changes are made across all JSON files.
· "record" ->  "metadata"
· "bytes_of", "volumesize" -> "size_of"
· "without" -> "missing"
· This is to emphasize that it is NOT desired to have the metadata missing and they need to be fixed.
· "data" -> "products"
· "count" -> "number_of_"
· "catalogue" -> "portal"
· "oai", "oai_pmh" -> "oaipmh"
· Remove time indicator (e.g. 00 UTC)
· Change "number_of_records_at00UTC" to "number_of_metadata". Since the spec already mandates the meaning of this metric to be "Number of metadata records (excluding draft) at 00 UTC", it is not necessary to repeat the "00 UTC" part in the metric name. Doing so also makes it difficult to update when the spec changes. For an example, if future spec requires this metric to be measured twice a day, the name of this metric would then become inappropriate. 
[bookmark: _Ref448305258][bookmark: _Toc448323460]Rules to define and name a centre
It would be helpful to have some rules to define a centre, e.g. each country is listed as a centre? What if a country has multiple centres? What name should be used for that Centre, long name, country code? Currently, each GISC has its own rule to define and name a centre. Here we propose a set of rules for this purpose.
[bookmark: _Toc448323461]Grammar (EBNF)

    <identifier> = <classifier> <description> "[" <member> "]"
    <classifier> = "GISC" | "DCPC" | "NC"
    <description> = [^\[\]]+   (anything except square brackets)
    <member> = <iso-3166-1> | <member-org>
    
· If the "classifier" is "GISC", the description is the city name of the GISC. If the "classifier" is "DCPC" or "NC", the description is the "Function" column from the table on WMO WIS centres webpage (http://www.wmo.int/pages/prog/www/WIS/centres/index_en.php).
· The "member" field is either the ISO-3166-1 country code OR acronym for multinational organisations as identified from the wiki. Here are a few examples:
· AU  -- Australia
· US  -- United States
· ECMWF – ECMWF
· ACMAD -- African Centre of Meteorological Application for Development
[bookmark: _Toc448323462]Examples
· GISCs
· GISC Melbourne [AU]
· GISC Toulouse [FR]
·  GISC Exeter [UK]
· DCPC
· DCPC WMC (Melbourne) [AU]
· DCPC NCC [AU]
· DCPC JATWC [AU]
· DCPC IPS (Space Weather) [AU]
· DCPC RSMC-Medium-Range-Forecasting (ECMWF) [ECMWF]
· NC
· NC NMC [AU]
· NC WSO (Christmas Island) [AU]
· NC WSO (Puerto Rico) [US]
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