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00000000000 %MonitorAbstract 000000000000 O0O0OO Initialize O GetSample 00O O

Class MyMetric. I ntegratedM._Mbdel sVal i dati on Ext ends %bnit or. Adapt or
{

/1] Initialize the |list of npdels validation netrics.
Method Initialize() As %&tatus

{
}

Ret urn $$$K

/1l Get routine netric sanple.

/11 A return code of $3$K indicates there is a new sanpl e instance.
/11l Any other return code indicates there is no sanple instance.

Met hod Get Sanpl e() As %t at us

{
}
}

Return $$$K

gobooboobooboobobooboobooboooo
gooobooboobobbobooboobooboboon
gooobooboobobbooboobooboboboboobo0o bobbobo0bOooDb INDEX
gooobooboobobbobooboobooboboboon

G ass MyMetric. I ntegratedM.Model sVal i dati onl Extends %bnitor. Adapt or
{

Par anet er | NDEX = " Mbdel Tr ai nedNane";

/1] Name of the nodel definition
Property Model Nane As %bnitor. String;

/11 Name of the trained nodel being validated
Property Model Trai nedNane As %\bnitor. String;

/1]l Validation error (if encountered)
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Property StatusCode As %bnitor. String;

/1l Precision
Property Mdel Metri cPreci sion As %\bnitor. Nuneric;

/1] Recall
Property Model MetricRecall As %bnitor. Nuneri c;

/1l F-Measure
Property Model Metri cFMeasure As %\bnitor. Nuneri c;

/1l Accuracy
Property Model Metri cAccuracy As %\bnitor. Nuneric;

Initialize DO O 000000000 O0DOOOGetsampled 00000000 OCOOO

00000000 IntegrateMLOCOOOOODC SQLOOOOOODOOOODOOO Initialize O GetSample O O O

/1] Initialize the Iist of nodels validation netrics.
Method Initialize() As %&tatus
{
/1 Cet the latest validation for each nodel validated by VALI DATI ON MODEL st atene
nt
Set sqgl =
"SELECT MODEL_NAME, TRAI NED MODEL_NAME, STATUS CODE, 9%DLIST(pair) AS METRICS LI ST
FROM (" _
"SELECT m *, $LI STBU LD(m METRI C_NAME, m METRI C_VALUE) pair, r.STATUS _CODE " _
"FROM | NFORVATI ON_SCHEMA. ML_VALI DATI ON_RUNS r " _
"JO N | NFORVATI ON_SCHEMA. ML_VALI DATI ON_METRICS m " _
"ON m MODEL_NAME = r. MODEL_NAME " _
"AND m TRAI NED_MODEL_NAME = r. TRAI NED_MODEL_NAME " _
"AND m VALI DATI ON_RUN_NAME = r. VALI DATI ON_RUN_NAME " _
"GROUP BY m MODEL_NAME, m METRI C_NAME " _
"HAVI NG r. COVPLETED TI MESTAMP = NMAX(r. COVPLETED TI MESTAMP) " _
")
"GROUP BY MODEL_NANE"
Set stnt = ##class(¥BQL. St at emrent ) . ¥New( )
$$STHRONONERROR( st at us, stnt. %r epare(sql))
Set ..Rspec = stnt.%xecute()
Return $$$K

}

/1]l Cet routine netric sanple.
/11 A return code of $$$CK indicates there is a new sanpl e instance.
/11l Any other return code indicates there is no sanple instance.
Met hod CGet Sanpl e() As %St at us
{
Set stat = ..Rspec. %\ext (. sc)
$$STHRONONERROR( sc, sc)

// Quit if we have done all the datasets
If 'stat {

Qit 0
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}

/1 populate this instance

Set .. Mbdel Nane = .. Rspec. %Get (" MODEL_NAME")

Set .. Mbdel Trai nedName = .. Rspec. %Get (" TRAI NED_ MODEL_NAME") " [" _$zdt($zts,3)_"]"
Set .. StatusCode = ..Rspec. %zet (" STATUS_CODE")

Set netricsList = ..Rspec. %et ("METRI CS_LI ST")

Set len = $LL(netricsList)

For iMetric = 1:1:len {
Set metric = $LG netricsList, iMtric)
Set netricNane = $LE netric, 1)
Set netricValue = $LE netric, 2)
Set:(metricName = "PRECI SION') .. Mdel MetricPrecision = netricVal ue
Set: (metricName = "RECALL") .. Mdel MetricRecall = netricVal ue
Set:(metricName = "F- MEASURE") .. Mddel Metri cFMeasure = netricVal ue
Set: (metricName = "ACCURACY") ..Model MetricAccuracy = netricVal ue

}

/1 quit with return value indicating the sanple data is ready
Return $$$OK

gooobooboobgooboooboobooboooboboobooboobobobooboob ooboOoon
"HSYSMONMGR O OO %SYS.Monitor DO OO DOODODO

gogg

goooboooboobooooooooMLObDOODDODO
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ooooooboooobobo0oooobOooo oboon M SYSMONMGR OO O OO

gboooboobooooboobooboobobboboobuoobobbob 00oDbg <=
gboooboobooboboobooboon

Cl assMet hod NotificationSetup()

{
/1 Set E-mmil paraneters
Set sender = "<your e-nmil address>"
Set password = "<your e-mmil password>"
Set server = "<SMIP server>"

Set port = "<SMIP server port>"
Set ssl Config = "default"
Set useTLS =1

Set recipients = $LB("<comma- separated receivers for alerts>")

Do ##cl ass(%\bnit or. Manager) . AppEnai | Sender (sender)

Do ##cl ass(%\bnitor. Manager). AppSmt pServer (server, port, sslConfig, useTLS)
Do ##cl ass(%\bnitor. Manager). AppSnt pUser Nane( sender)

Do ##cl ass(%\bnitor. Manager) . AppSnt pPasswor d( passwor d)

Do ##cl ass(%\bnitor. Manager) . AppReci pi ent s(reci pi ents)

// E-mail as default notification nethod
Do ##cl ass(%bnitor. Manager). AppNoti fy(1)

~
~

Enabl e e-nmmil notifications
Do ##cl ass(%\bnit or. Manager) . AppEnabl eEmai | (1)
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Set nanme = "perf-nodel - appoi nt ment s- prediction”

Set appnane = $nanespace

Set action =1

Set nnet hod =

Set nclass = ""

Set ntlass = "MyMetric. | ntegratedM.Mdel sVal i dati on"

Set prop = "Model Metri cAccuracy"

Set expr "l < . 8"

Set once =0

Set eval met hod =

/1 Create an alert

Set st = ##class(%bnitor. A ert).Create(nane, appnane, action, nnethod, nclass, m
cl ass, prop, expr, once, eval nethod)

$SSTHRONONERROR( st, st)

/] Restart monitor
Do ##class(MyMetric.Install).RestartMnitor()

ooooooboooobobooooobooog e ooon

oooooobooooobooooosobboobboooobooo/booooboonoog e00
googooboooo

gooobooobooboobooboobooboboobooboobooboo

-- Creates the nodel

CREATE MODEL Appoi nt nent sPredecti on PREDI CTI NG ( Show) FROM Medi cal Appoi nt ments USI NG
{\"seed\": 3}

-- Train it using first 500 records from dat aset

TRAI'N MODEL Appoi nt nent sPredecti on FROM Medi cal Appoi ntnents WHERE | D <= 500 USI NG {\"
seed\": 3}

-- Show nodel infornmation

SELECT * FROM | NFORMATI ON_SCHEMA. M__TRAI NED_MODELS

| | MODEL_NAME | TRAI NED_ MODEL_NAME | PROVI DER | TRAI NED_TI MESTAMP
| MODEL_TYPE | MODEL_I NFO

R R P EEEEE |- EEEREEETEE |-

------- R R

| O | AppointnentsPredection | AppointnentsPredection2 | AutoM | 2020-07-12 04: 46:

00.615 | classification | Model Type: Logi stic Regressi on, Package: skl earn...

goooboobd AutoML OO0 00D OPROVIDER O O O IntegrateML
OO0000O0bO00b0OO0DbDOoboOoOn scikit-learn O OMODELINFOOOODOODOOODOOMODELTYPEDO OO
gooooo“coobobormoobobooboobooboon

gooobooobobooo

-- Calculate performace nmetrics of nodel using first 600 records (500 fromtrainning
set + 100 for test)

VALI DATE MODEL Appoi nt nent sPredecti on FROM Medi cal Appoi ntmrents WHERE I D < 600 USI NG {
\"seed\": 3}

-- Show val idation netrics
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SELECT * FROM | NFORVATI ON_SCHENMA. M__VALI| DATI ON_METRI CS WHERE MODEL_NAME = ' 95’

| METRI C_NAME | Accuracy | F-Measure | Precision | Recall |

| Appoi nt nent sPredection21 | 0.9 | 0.94 | 0.98 | 0.91 |

oo00oooob PREDICTOOODOODODO

SELECT PREDI CT( Appoi nt nent sPredection) As Predicted, Show FROM Medi cal Appoi ntnents W
HERE | D <= 500

| | Predicted | Show |

| O | O | False |
| 1 | O | False |
| 2 | O | False |
| 3 | O | Fal se |
| 4 | O | False |
[ ... ] ... | ... |
| 495 | 1 | True |
| 496 | O | True |
| 497 | 1 | True |
| 498 | 1 | True |
| 499 | 1 | True |

oooobooobooobobob20000b0O0Oo 80000 DO0DDOODOOnDOoOoDg 87%0

-- Calculate performace netrics of nodel using first 800 records

VALI DATE MODEL Appoi nt nent sPredecti on FROM Medi cal Appoi nt nrents WHERE | D < **800** USI
NG {\"seed\": 3}

-- Show validation netrics

SELECT * FROM | NFORVATI ON_SCHEMA. ML_VALI DATI ON_METRI CS WHERE MODEL_NAME = ' ¥%s'

| METRI C_NAME | Accuracy | F-Measure | Precision | Recall |
|- |- |- |- |- - |
| Appoi nt ment sPredection21 | 0.9 | 0.94 | 0.98 | 0.91 |
| Appoi nt ment sPredection22 | 0.87 | 0.93 | 0.98 | 0.88 |

goooboobobobooboond 90%
gboooboobooooobooboobooboobobooboobobboobo
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In [12]: ### Get the Last validation parameter for each Integera
print({dbnative.classMethodValue("MyMetric.Install", "Ge

MyMetric - IntegratedMLModelsValidation AppointmentsF
identity:WIMyMetric||IntegratedMLModelsValidation| |Appt

odelslalidatinn

Accuracy: .87 ]
-Measure: )]
Precision: .98
Recall: =2
Name of the model 16

Name of the traine
validation error (

= . = .

- — —| 34 IRIS Application Monitor Alert - perf-model-appointments-predictionMyMetric.Inte...
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