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Allegro.tech in numbers

● 700+ microservices

● 25k+ rps on data bus

● 4.5+ PB of data

● 5.5k+ data center assets in 2 Data Centers

● 10k+ hosts (physical, virtual, cloud)



What is Ralph?

● Assets Management System for Data Center and Back Office 

● fully open-sourced  →  https://github.com/allegro/ralph

● developed in Allegro since 2011

● based on Django from the very beginning

https://github.com/allegro/ralph


Cons of Ralph 2 

● poor API, not-so-well models

● information in 2-3 subsystems

● adding new features took too long time

● two inconsistent UI - custom and admin

● "data in admin is more reliable than in UI"

● written in Python2



Let’s rewrite it!

● may 2015 - decision about rewriting Ralph from scratch

● use Django’s admin as the only one UI







The reasons behind choosing Django admin as our 
foundation

● one and only one UI

● easiness of adding new domain models in declarative way

● inlines

● lot of external packages support



Built-in admin features



List of models



List of model entities

@admin.register(User)

class UserAdmin(admin.ModelAdmin):

    list_display = ('username', 'email', 'first_name', 'last_name', 'is_staff')



Simple filters and search

@admin.register(User)

class UserAdmin(admin.ModelAdmin):

    list_display = ('username', 'email', 'first_name', 'last_name', 'is_staff')

    list_filter = ('is_staff', 'is_superuser', 'is_active')

    search_fields = ('username', 'first_name', 'last_name', 'email')



Model form

@register(models.DynamicExtraCostType)

class DynamicExtraCostTypeAdmin(

    admin.ModelAdmin

):

    readonly_fields = ('symbol',)



But did you know that admin supports also 



Actions

def make_published(modeladmin, request, queryset):

    queryset.update(status='p')

make_published.short_description = "Mark selected stories as published"

class ArticleAdmin(admin.ModelAdmin):

    actions = [make_published]



Inlines

class DivisionInline(

    admin.TabularInline

):

    model = DynamicExtraCostDivision

@register(

    models.DynamicExtraCostType

)

class DynamicExtraCostTypeAdmin(

    admin.ModelAdmin

):

    inlines = [DivisionInline]



Custom form or custom widgets
from django import forms

from django.contrib import admin

from django.contrib.admin.widgets import (

    FilteredSelectMultiple

)

class DynamicExtraTypeForm(forms.ModelForm):

    class Meta:

        model = models.DynamicExtraCostType

        fields = '__all__'

        widgets = {

            'excluded_services':FilteredSelectMultiple(

                'Service', False

            )

        }

@register(models.DynamicExtraCostType)

class DynamicExtraCostTypeAdmin(admin.ModelAdmin):

    form = DynamicExtraTypeForm

    # ...



Callable field on listing

@register(models.PricingService)

class PricingServiceAdmin(admin.ModelAdmin):

    list_display = ('name', 'symbol', 'active', 'plugin_type', 'get_services')

    def get_services(self, pricing_service):

        return ', '.join(map(str, pricing_service.services.all()))

    get_services.short_description = _('Services')



And many others

● ordering

● items per page

● select related

● prefetch related



Ralph 3



How did we start?

● modified admin default listing view → django-sitetree

● chosen front-end framework → foundation 

● overridden a lot of Django’s admin templates

● created our extension of ModelAdmin → RalphAdmin

https://github.com/idlesign/django-sitetree


External libraries

● django-sitetree for menu and breadcrumbs

● django-reversion for history of objects

● django-rest-framework for REST API

● django-import-export for CSV/Excel import/export of objects

https://github.com/idlesign/django-sitetree
https://github.com/etianen/django-reversion
http://www.django-rest-framework.org/
https://github.com/django-import-export/django-import-export


Extra views



Views not related to any particular model

● create template file 

● create view inheriting from Django's TemplateView

● add it to urls and menu





Extra views for particular model

● two ways: customized view (with template) or some form based on admin

● inherit from RalphDetailView or RalphDetailViewAdmin

○ automatically handle tab, icon, url etc







class DCAssetLicence(RalphDetailViewAdmin):

    icon = 'key'

    name = 'dc_asset_licences'

    label = _('Licences')

    url_name = 'data_center_asset_licences'

    class DCAssetLicenceInline(RalphTabularInline):

        model = BaseObjectLicence

        raw_id_fields = ('licence',)

        extra = 1

    inlines = [DCAssetLicenceInline]

class DCAssetSecurityInfo(RalphDetailView):

    icon = 'lock'

    label = 'Security Info'

    name = 'security_info'

    url_name = 'datacenter_asset_security_info'

    template_name = 'security/security_info.html'

    def get_context_data(self, **kwargs):

        context = super().get_context_data(**kwargs)

        try:

            scan = self.object.securityscan

        except ObjectDoesNotExist:

            scan = None

        context['security_scan'] = scan

        return context
@register(DataCenterAsset)

class DataCenterAssetAdmin(RalphAdmin):

    # ...

    change_views = [DCAssetLicence, DCAssetSecurityInfo]

    # ...

See more: https://github.com/allegro/ralph/tree/ng/src/ralph/admin 

https://github.com/allegro/ralph/tree/ng/src/ralph/admin


Polymorphic models



3 styles of model inheritance in Django

● Abstract base classes 

● Proxy models

● Multi-table inheritance



Abstract base classes

● use the parent class to hold information that you don’t want to have to type 

out for each child model

● database table will NOT be created for abstract model



Abstract base classes

> PRAGMA table_info([abc_inheritance_employee]);
cid     name        type        notnull   dflt_value  pk
------  ----------  ----------  --------  ----------  -----
0       id          integer     1                     1
1       name        varchar(10  1                     0
2       age         integer un  1                     0
3       company     varchar(50  1                     0

class CommonInfo(models.Model):

    name = models.CharField(max_length=100)

    age = models.PositiveIntegerField()

    class Meta:

        abstract = True

class Student(CommonInfo):

    home_group = models.CharField(max_length=5)

class Employee(CommonInfo):

    company = models.CharField(max_length=50)

> PRAGMA table_info([abc_inheritance_student]);
cid     name        type        notnull   dflt_value  pk
------  ----------  ----------  --------  ----------  -----
0       id          integer     1                     1
1       name        varchar(10  1                     0
2       age         integer un  1                     0
3       home_group  varchar(5)  1                     0

> .tables
abc_inheritance_employee
abc_inheritance_student



Proxy models

● use it to change the Python behavior of a model (ex. default manager)

● operates on the same database table as its parent model class

● QuerySets still return the model that was requested



class Person(models.Model):

    first_name = models.CharField(max_length=30)

    last_name = models.CharField(max_length=30)

    age = models.PositiveIntegerField()

class OrderedPerson(Person):

    class Meta:

        proxy = True

        ordering = ["last_name"]

        

class UnderagePersonManager(models.Manager):

    def get_queryset(self):

        return super().get_queryset().filter(age__gte=18)

class UnderagePerson(Person):

    objects = UnderagePersonManager()

    class Meta:

        proxy = True



Multi-table inheritance

● each model in the hierarchy is a model all by itself

● each model corresponds to its own database table 

● each model can be queried and created individually

● link between child and each of its parents model using OneToOneField



Multi-table inheritance
class Person(models.Model):

    name = models.CharField(max_length=100)

    age = models.PositiveIntegerField()

class Student(Person):

    home_group = models.CharField(

        max_length=5

    )

class Employee(Person):

    company = models.CharField(

        max_length=50

    )

> .tables
mmi_inheritance_person
mmi_inheritance_empolyee
mmi_inheritance_student

> PRAGMA table_info([mmi_inheritance_person]);
cid     name        type        notnull   dflt_value  pk
------  ----------  ----------  --------  ----------  -----
0       id          integer     1                     1
1       name        varchar(10  1                     0
2       age         integer un  1                     0

> PRAGMA table_info([mmi_inheritance_student]);
cid     name               type        notnull   dflt_value  pk
------  -----------------  ----------  --------  ----------  -----
0       person_ptr_id      integer     1                     1
1       home_group         varchar(5)  1                     0

> PRAGMA table_info([mmi_inheritance_employee]);
cid     name               type        notnull   dflt_value  pk
------  -----------------  ----------  --------  ----------  -----
0       person_ptr_id      integer     1                     1
1       company            varchar(50  1                     0



Multi-table inheritance
>>> from mmi_inheritance.models import Person, Student, Employee

>>> Student.objects.create(name='John Doe', age=22, home_group='G1')

<Student: John Doe>

>>> Employee.objects.create(name='Uncle Bob', age=44, company='Allegro')

<Employee: Uncle Bob>

>>> Person.objects.all()

<QuerySet [<Person: John Doe>, <Person: Uncle Bob>]>

>>> Student.objects.all()

<QuerySet [<Student: John Doe>]>

>>> Person.objects.filter(name='Uncle Bob')

<QuerySet [<Person: Uncle Bob>]>

>>> Employee.objects.filter(name='Uncle Bob')

<QuerySet [<Employee: Uncle Bob>]>



Polymorphic models - goal

>>> Person.polymorphic_objects.all()

<QuerySet [<Student: John Doe>, <Employee: Uncle Bob>]>



Ralph’s Polymorphic models - why?

● Common namespace of identifiers (identify object by single value) → CMDB

● Enforcement of some common fields (like service)

● Easiness of querying for related objects (ex. hosts of all types)



Ralph’s Polymorphic models
from ralph.lib.polymorphic import Polymorphic, PolymorphicBase

class BaseObject(Polymorphic, metaclass=PolymorphicBase):

    name = models.CharField(max_length=255)

    remarks = models.TextField(blank=True)

    service = models.ForeignKey('Service')

class DataCenterAsset(BaseObject):

    model = models.ForeignKey(AssetModel)

    rack = models.ForeignKey(Rack)

    # ...

class CloudHost(BaseObject):

    cloudprovider = models.ForeignKey(CloudProvider)

    hypervisor = models.ForeignKey(DataCenterAsset)

    # ...



Ralph’s Polymorphic models - features

● polymorphic_select_related, polymorphic_prefetch_related - 
allow to specify select_related / prefetch_related for child models
MyBaseModel.polymorphic_objects.polymorphic_select_related(

        MyDescendantModel=['related_field1', 'related_field2'],

    MyDescendantModel2=['related_field3'],

)

● Easy access from base model to final class instance (through 
last_descendant property) 

● polymorphic_objects is default manager



Ralph’s Polymorphic models - how?

● using Django’s contenttypes framework

● custom QuerySet manager with heavily rewritten iterator:

○ Call super’s iterator to get list of base objects and store it’s content types and primary keys

○ Group objects by content types

○ For each content type call query on its model filtering by primary keys (with polymorphic filters)

○ Restore original order of items

● optimized number of queries: 1 + num of content types

See more: https://github.com/allegro/ralph/tree/ng/src/ralph/lib/polymorphic 

https://github.com/allegro/ralph/tree/ng/src/ralph/lib/polymorphic


Transitions



Transitions

● set of actions to run on some object(s)

● originally should involve transitioning from one status to another

● actions defined in code, transitions defined in UI

● might be synchronous or asynchronous

● might be in “frozen” state and wait for external action (ex. HTTP request)

● might produce attachment(s)











Transitions - how?

● lot of plain Django stuff - forms, models, views

● create transition-related objects in post-migration step

● asynchronous transitions done using RQ

● transition_action decorator for configuring transition actions

http://python-rq.org/


Transitions - sample actions
from ralph.lib.transitions import transition_action

class DataCenterAsset(models.Model):

    @classmethod

    @transition_action(

        verbose_name=_('Change rack'),

        form_fields={'rack': {

          'field': forms.CharField(

            widget=AutocompleteWidget(

              field=rack,admin_site=ralph_site

            )

          ),

       }}

    )

    def change_rack(cls, instances, **kwargs):

        rack = Rack.objects.get(pk=kwargs['rack'])

        for instance in instances:

            instance.rack = rack

class BackOfficeAsset(models.Model):

    @classmethod

    @transition_action(

        form_fields={'language': {

            'field': forms.ModelChoiceField(

                label=_('Return report language'),

                queryset=ReportLanguage.objects.all()

            ),

            'exclude_from_history': True

        }},

        return_attachment=True,

        precondition=_check_user_assigned,

    )

    def return_report(cls, instances, requester, **kwargs):

        return cls._generate_report(

          instances=instances, name='return', 

          requester=requester, language=kwargs['language']

        )

See more: https://github.com/allegro/ralph/tree/ng/src/ralph/lib/transitions 

https://github.com/allegro/ralph/tree/ng/src/ralph/lib/transitions


Granular permissions



Permissions in Django

● Django Admin has add, change and delete permission for model

● Django lack of view permission (out-of-the-box) before Django 2.1

● lot of open-source packages:

○ django-guardian

○ django-rules

https://github.com/django-guardian/django-guardian
https://github.com/dfunckt/django-rules


4 levels of permissions

● permission for model

● permission for object

● permission per field

● permission for extra tabs and transitions







Permission for model

● scan all models and all its fields etc. and create permissions for them

● permission for adding/chaning/deleting model is handled by Django

● render menu for each user basing on their permissions





Permission for object

● override some of Admin methods: 

○ has_change_permission

○ has_delete_permission

○ get_queryset

● Model has to

○ inherit from PermissionsForObjectMixin

○ add Permissions inner class with has_access property

● RalphAdmin provides both permission for object and per field



@user_permission

def object_has_region(user):

    """

    Check if object's region is one of user regions.

    """

    return models.Q(region__in=user.regions_ids)

class BackOfficeAsset(PermissionsForObjectMixin):

    region = models.ForeignKey(Region, blank=False, null=False)

    class Permissions:

        has_access = object_has_region



Permissions per field
● the most tricky

● override Admin methods (to narrow down form to fields user has access):

○ get_fieldsets

○ get_readonly_fields

○ get_form

○ get_list_display

● model has to inherit from PermByFieldMixin abstract model
from ralph.lib.permissions import PermByFieldMixin

class LicenceType(PermByFieldMixin, models.Model):

    pass







See more: https://github.com/allegro/ralph/tree/ng/src/ralph/lib/permissions 

https://github.com/allegro/ralph/tree/ng/src/ralph/lib/permissions


Custom fields



Custom fields

● allows to attach non-hardcoded attribute and value to any object

● inheritance of custom field values from parent objects (ex. service)

● Custom field’s value could have one of many types (ex. string, integer, choice 

from list)









Custom fields - how?

● Using content types to attach to any model/object

● Custom QuerySet, GenericRelation and GenericDescriptor

● Custom Form and admin Inline

● Additional resource in API for each model: 

http://ralph/api/<YOUR-RESOURCE-URL>/customfields/



Custom fields - how?
from ralph.lib.custom_fields import (

    CustomFieldMeta,

    WithCustomFieldsMixin

)

class ConfigurationModule(

    WithCustomFieldsMixin,

    models.Model,

    metaclass=CustomFieldMeta

):

    # ...

    pass

from ralph.lib.custom_fields import CustomFieldValueAdminMixin

@register(ConfigurationModule)

class ConfigurationModuleAdmin(CustomFieldValueAdminMixin, RalphAdmin):

    show_custom_fields_values_summary = False

    # ...

from ralph.lib.custom_fields.api import WithCustomFieldsSerializerMixin

class ConfigurationModuleSerializer(

    WithCustomFieldsSerializerMixin,

    RalphAPISerializer

):

    class Meta:

        model = ConfigurationModule

        fields = ('id', 'url', 'name', 'custom_fields')

See more: https://github.com/allegro/ralph/tree/ng/src/ralph/lib/custom_fields 

https://github.com/allegro/ralph/tree/ng/src/ralph/lib/custom_fields


Charts and dashboards



Charts and dashboards

● allow to visualize data from Ralph easily

● using ORM-like declarative query

● using chartist to display charts

● charts could be connected together in dashboards

https://gionkunz.github.io/chartist-js/






See more: https://github.com/allegro/ralph/tree/ng/src/ralph/dashboards 

https://github.com/allegro/ralph/tree/ng/src/ralph/dashboards


Filtering



● built-in Django’s Admin filters are (too) simple

● we’ve created our own filters for a lot of types of fields (like text field, choice 

field, foreign key etc)

● each filter comes with its own template (input, select, autocomplete etc)

● but we wanted to keep using them as simple as possible

list_filter = [

    'barcode', 'status', 'imei', 'sn', 'model', 'purchase_order',

    'model__category', 'loan_end_date', 'niw', 'model__manufacturer',

]







How to register our own filter classes?

● FieldListFilter provides a way to register our own filter classes (used if 

some condition pass)

from django.contrib.admin.filters import FieldListFilter

field_filter_mapper = [

    (lambda f: bool(f.choices), ChoicesListFilter),

    (lambda f: isinstance(f, models.IntegerField), NumberListFilter),

    (lambda f: isinstance(f, (models.CharField, models.TextField)), TextListFilter),

    (lambda f: isinstance(f, (models.ForeignKey, models.ManyToManyField)),

     RelatedAutocompleteFieldListFilter),

]

for func, filter_class in field_filter_mapper:

    FieldListFilter.register(func, filter_class, take_priority=True)



Using dedicated filters for field

class NetworkClassFilter(ChoicesListFilter):

    _choices_list = [('private', _('Private')), ('public', _('Public'))]

    def queryset(self, request, queryset):

        if not self.value():

            return queryset

        if self.value().lower() == 'private':

            queryset = queryset.filter(PRIVATE_NETWORK_FILTER)

        elif self.value().lower() == 'public':

            queryset = queryset.exclude(PRIVATE_NETWORK_FILTER)

        return queryset

class IPAddressAdmin(RalphAdmin):

    list_filter = [..., ('address', NetworkClassFilter), ...]

See more: https://github.com/allegro/ralph/blob/ng/src/ralph/admin/filters.py 

https://github.com/allegro/ralph/blob/ng/src/ralph/admin/filters.py


API



API

● based on Django Rest Framework

● goal: (almost) every model and action visible in UI might be done in API

● respect permissions (per field)

● keep it as declarative as possible

http://www.django-rest-framework.org/


API - Django Rest Framework basics

● Serializers

● Viewsets

● Routes

from rest_framework import routers, serializers, viewsets

class UserSerializer(serializers.HyperlinkedModelSerializer):

    class Meta:

        model = User

        fields = ('url', 'username', 'email', 'groups')

class UserViewSet(viewsets.ModelViewSet):

    queryset = User.objects.all().order_by('-date_joined')

    serializer_class = UserSerializer

router = routers.DefaultRouter()

router.register(r'users', UserViewSet)

urlpatterns = [url(r'^', include(router.urls))]



API - serializers

● handles permissions (per fields and related 
objects)

● request and user object easily 
accessible in each related serializer

● nested and choice fields tweaks

● CQRS - RalphAPISaveSerializer

class RalphAPISerializer(

    TaggitSerializer,

    RelatedObjectsPermissionsSerializerMixin,

    PermissionsPerFieldSerializerMixin,

    serializers.HyperlinkedModelSerializer,

    metaclass=RalphAPISerializerMetaclass

):

    pass



API - viewsets

● handles select_related and 
prefetch_related in declarative way

● lot of filter backends out-of-the-box (filters from 
admin, tags, custom fields, __ lookup)

● handles save_serializer_class or create 
it dynamically if not provided

class RalphAPIViewSet(

    QuerysetRelatedMixin,

    AdminSearchFieldsMixin,

    viewsets.ModelViewSet,

    metaclass=RalphAPIViewSetMetaclass

):

    pass



class IPAddressSerializer(RalphAPISerializer):

    network = NetworkSimpleSerializer()

    class Meta:

        model = IPAddress

        depth = 1

class IPAddressSaveSerializer(RalphAPISaveSerializer):

    class Meta:

        model = IPAddress

    def validate_dhcp_expose(self, value):

        # validation ...

        return value

class IPAddressViewSet(RalphAPIViewSet):

    queryset = IPAddress.objects.all()

    serializer_class = IPAddressSerializer

    save_serializer_class = IPAddressSaveSerializer

    select_related = ['network']

    prefetch_related = ['ethernet', 'ethernet__base_object']

    filter_fields = ['hostname', 'network__address', 'ethernet__mac']   



class VirtualServerFilterSet(django_filters.FilterSet):

    configuration_path = django_filters.CharFilter(

        name='configuration_path__path'

    )

    ip = django_filters.CharFilter(

        name='ethernet_set__ipaddress__address'

    )

    class Meta:

        model = VirtualServer

        fields = ['configuration_path__module__name']

class VirtualServerViewset(RalphAPIViewSet):

    # ...

    extended_filter_fields = {

        'service': ['service_env__service__uid', 'service_env__service__name'],

        'env': ['service_env__environment__name'],

    }

    additional_filter_class = VirtualServerFilterSet

See more: https://github.com/allegro/ralph/tree/ng/src/ralph/api 

https://github.com/allegro/ralph/tree/ng/src/ralph/api


Bulk edit



Bulk edit

● allow to edit multiple items at once

● respect permissions (per field)

● custom Django’s Admin action: bulk_edit_action





Bulk edit - how?

@register(BackOfficeAsset)

class BackOfficeAssetAdmin(BulkEditChangeListMixin, RalphAdmin):

    # ...

    bulk_edit_list = [

        'licences', 'status', 'barcode', 'imei', 'hostname', 'model',

        'purchase_order', 'user', 'owner', 'warehouse', 'sn', 'region',

        'property_of', 'remarks',

    ]

    bulk_edit_no_fillable = ['barcode', 'sn', 'imei', 'hostname']

    # ...



Bulk edit - how?

● using Django’s admin list_editable property underneath

● override get_queryset to narrow it down only to selected objects

● override get_list_display to display editable fields (with respect to 

permissions)

See more: https://github.com/allegro/ralph/blob/ng/src/ralph/admin/mixins.py#L532 

https://github.com/allegro/ralph/blob/ng/src/ralph/admin/mixins.py#L532


Conclusions



Conclusions

● Lot of work with metaclasses and/or content types to make something generic

● It’s not so easy to customize/extend Django’s admin!

● Do we regret it? NO!



Q&A

Slides: https://mkurek.com/django_admin.pdf 
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