
DYNAMICALLY ALLOCATING NETWORK ADDRESSES 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] 	The following application claims priority to, and the benefit of, U.S. Patent 

Application entitled "DYNAMICALLY ALLOCATING NETWORK ADDRESSES" filed on 

September 18, 2012 having application number 13/621,891, which is incorporated herein by 

reference in its entirety. 

BACKGROUND 

[0002] 	Network devices may be associated with one or more network addresses per 

network interface. Network addresses facilitate routing of data to and from network devices. 

Internet protocol (IP) network addresses are associated with subnet masks, which indicate the 

portion of the network address that corresponds to a routing prefix and the portion of the network 

address that corresponds to a host identifier for a subnet. A subnet is a logically visible 

subdivision of an IP network. Subnets may be arranged logically in a hierarchical architecture, 

thereby partitioning network address space into a tree-like routing structure. Network address 

exhaustion is a potential problem for IP version 4, given that the network addresses are just 32 

bits in length. IP version 6 uses 128-bit addresses and thus is not as easily susceptible to 

address exhaustion. Nonetheless, in spite of the address exhaustion issues, IP version 4 

remains in common use. 

SUMMARY OF INVENTION 

[0002a] 	According to a first aspect of the present invention, there is provided a system, 

comprising: at least one computing device; and an address allocation service executable by the 

at least one computing device, the address allocation service being configured to: initially assign 

a first network address allocation to a subdivision of a network, the subdivision including a 

plurality of computing devices; configure a router for the subdivision to implement the first 

network address allocation; obtain data indicating a reconfiguration of the plurality of computing 

devices, wherein the reconfiguration changes a quantity of virtualized machine instances hosted 

by the plurality of computing devices; 



dynamically assign a second network address allocation to the subdivision of the network based 

at least in part on the reconfiguration of the plurality of computing devices; and reconfigure the 

router for the subdivision to implement the second network address allocation. 

[0002b] 	According to a second aspect of the present invention, there is provided a 

method, comprising: obtaining, by at least one computing device, data indicating a 

reconfiguration of at least one of a plurality of computing devices included in a subdivision of a 

network, the subdivision being assigned a network address allocation, wherein the 

reconfiguration changes a quantity of virtualized machine instances hosted by the at least one of 

the plurality of computing devices; determining, by the at least one computing device, whether to 

release an assignment of a first subset of the network address allocation based at least in part on 

the reconfiguration of the at least one of the plurality of computing devices; dynamically 

releasing, by the at least one computing device, the assignment of the first subset of the network 

address allocation in response to the determining; and reconfiguring, by the at least one 

computing device, a router for the subdivision to advertise a second subset of the network 

address allocation instead of the network address allocation. 

[0002c} 	According to a third aspect of the present invention, there is provided a non-

transitory computer-readable medium embodying a program executable in at least one 

computing device, wherein when executed the program causes the at least one computing 

device to at least: initially assign a first network address allocation to a subdivision of a network 

including a plurality of computing devices based at least in part on a respective computing device 

type for individual ones of the plurality of computing devices; configure a router for the 

subdivision to implement the first network address allocation; obtain data indicating a 

reconfiguration of the plurality of computing devices to host an increased quantity of virtualized 

machine instances; dynamically assign a second network address allocation to the subdivision of 

the network based at least in part on the reconfiguration of the plurality of computing devices; 

reconfigure the router for the subdivision to implement the second network address allocation; 

obtain data indicating a subsequent reconfiguration of the plurality of computing devices included 

in the subdivision to host a reduced quantity of virtualized machine instances; 
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release a third network address allocation assigned to the subdivision based at least in part on 

the subsequent reconfiguration of the plurality of computing devices; and reconfigure the router 

for the subdivision to exclude advertising of the third network address allocation. 

[0002d] 	According to a fourth aspect of the present invention, there is provided a system, 

comprising: at least one computing device; and at least one service executable in the at least 

one computing device, wherein when executed the at least one service causes the at least one 

computing device to at least: determine that a quantity of virtualized machine instances executed 

on a plurality of computing devices has changed; dynamically assign an updated network 

address allocation to a subdivision of a network in response to the quantity of virtualized machine 

instances, the subdivision including the plurality of computing devices; and reconfigure a router 

for the subdivision to implement the updated network address allocation. 

[0002e] 	According to a fifth aspect of the present invention, there is provided a system, 

comprising: at least one computing device; and at least one service executable in the at least 

one computing device, wherein when executed the at least one service causes the at least one 

computing device to at least: determine that a quantity of virtualized machine instances hosted 

by a computing device included in a subdivision of a network has changed, the subdivision being 

assigned a network address allocation; dynamically release an assignment of a first subset of the 

network address allocation in response to the quantity of virtualized machine instances; and 

reconfigure a router for the subdivision to advertise a second subset of the network address 

allocation instead of the network address allocation. 

[0002f] According to a sixth aspect of the present invention, there is provided a method, 

comprising: determining, by at least one computing device, that a quantity of virtualized machine 

instances executed on a plurality of computing devices has changed; dynamically assigning, by 

the at least one computing device, an updated network address allocation to a subdivision of a 

network in response to the quantity of virtualized machine instances, the subdivision including 

the plurality of computing devices; and reconfiguring, by the at least one computing device, a 

router for the subdivision to implement the updated network address allocation. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0003] 	Many aspects of the present disclosure can be better understood with reference to 

the following drawings. The components in the drawings are not necessarily to scale, with 

emphasis instead being placed upon clearly illustrating the principles of the disclosure. 

Moreover, in the drawings, like reference numerals designate corresponding parts throughout the 

several views. 

[0004] 	FIG. 1 is a drawing of a networked environment according to various embodiments 

of the present disclosure. 

[0005] 	FIG. 2 is a drawing of one example of a hosted computing environment employed in 

the networked environment of FIG. 1 according to various embodiments of the present 

disclosure. 
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[0006] 	FIGS. 3 and 4 are flowcharts illustrating examples of functionality implemented as 

portions of an address allocation service executed in a computing environment in the networked 

environment of FIG. 1 according to various embodiments of the present disclosure. 

[0007] 	FIG. 5 is a schematic block diagram that provides one example illustration of a 

computing environment employed in the networked environment of FIG. 1 according to various 

embodiments of the present disclosure. 

DETAILED DESCRIPTION 

[0008] 	The present disclosure relates to dynamic assignment of network addresses to 

network devices based on demand. Network address exhaustion is a serious problem in internet 

protocol (IP) version 4 and potentially other communication protocols. Publicly accessible IP 

addresses are difficult to come by, and their allocation is carefully managed. Even private IP 

networks may face address exhaustion issues. Large private networks typically use, for 

example, the "10.0.0.0/8" address space (represented in classless inter-domain routing (CIDR) 

notation), which uses an eight-bit network prefix and a 24-bit host identifier and provides for 

nearly 17 million addresses (approximately 224  addresses). 

[0009] 	Such a substantial quantity may seem to be inexhaustible for an organization. 

However, if network address allocations are not managed well, address exhaustion issues may 

"122" arise. For example, an organization may naively choose to allocate address space for a 

network for each rack in the data centers of the organization. A "/22" network provides for 

approximately 1024 (Le., 210) addresses. An organization using such an allocation scheme 

would be limited to 16,384 (or 214) racks having "/22" allocations within the "10.0.0.0/8" address 

space. Such a limitation may present a real problem for large organizations. 

[0010] 	The problem may be compounded if the network is further hierarchically structured. 

To illustrate, there may be some number of aggregation routers in the network, with some 

quantity of racks behind each of the aggregation routers. Suppose a "/15" network were 

allocated to each aggregation router. This provides for an allocation of approximately 131,072 

(or 217) addresses to each router, which could be further divided into 128 (or 21) rack allocations 

of 1024 addresses each. Also, within the "10.0.0.0/8" address space, there could be 128 (or 22) 
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such aggregation routers. Scalability problems may arise with the total number of aggregation 

routers and/or the number of racks per aggregation router. 

[0011] 	Such a rigid network address allocation scheme as discussed in the example above 

may not make sense if some racks use fewer than 1024 addresses, If a particular rack uses only 

256 addresses, it would be wasteful to allocate 1024 address to the particular rack. However, 

when a rack is initially configured, it may not be known how many addresses will ultimately be 

used, especially when a variable number of machine instances may be employed in the rack. A 

large quantity such as 1024 may be selected as an upper bound, thereby leading to inefficiencies 

in allocation, Further, in some cases, the upper bound may be too low for racks that are densely 

configured. 

[0012] 	Various embodiments of the present disclosure provide for dynamic allocation of 

network addresses based on demand to overcome these inefficiencies and scalability 

challenges. Manual, fixed configuration of network addresses may be replaced with automatic, 

dynamic configuration, which recognizes the dynamic nature of address use within network 

subdivisions having a variable number of machine instances. An initial number of network 

addresses may be allocated according to an initial physical configuration of a rack or other 

network subdivision, Additional network address allocations may be made to the network 

subdivision as necessary to meet demand. In the following discussion, a general description of 

the system and its components is provided, followed by a discussion of the operation of the 

same. 

[0013] 	With reference to FIG. 1, shown is a networked environment 100 according to 

various embodiments. The networked environment 100 includes a hosted computing 

environment 103 and a computing environment 106 in data communication via a network 109. 

The network 109 includes, for example, the Internet, intranets, extranets, wide area networks 

(WANs), local area networks (LANs), wired networks, wireless networks, or other suitable 

networks, etc., or any combination of two or more such networks. 

[0014] 	The hosted computing environment 103 may comprise a plurality of racks 112a ... 

112N, which may be provided connectivity to the network 109 by way of one or more aggregation 

routers 115. Although described as "racks," the racks 112 may correspond to other subdivisions 

of a hosted computing environment 103, e.g., data centers, rooms within data centers, groupings 
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of racks, groupings of computing equipment, and so on. Each of the racks 112 may include a 

plurality of computing devices 118a ... 118N and a router 121. The router 121 may correspond 

to a top-of-rack (TOR) router or other device that provides connectivity to the network 109 for the 

respective rack 112. The routers 121 may employ a routing protocol such as routing information 

protocol (RIP), open shortest path first (OSPF) or other routing protocols. Routers 121 may in 

some cases be constrained by the number of separate network address allocations that can be 

advertised. 

[0015] 	The computing devices 118a may correspond to computing devices having a 

processor and memory circuit which are used to provide computing services to customers 

according to a utility computing model. To this end, a particular computing device 118a may 

include, for example, a plurality of machine instances 124a ... 124N. The machine instances 124 

within a computing device 118 may be hosted for one customer or multiple customers. As will be 

described, different machine instances 124 may have different characteristics. A given 

computing device 118 may be reconfigured dynamically to have any number of the machine 

instances 124. 

[0016] 	It is noted that different racks 112 may have different types and quantities of 

computing devices 118. Some computing devices 118 may have relatively more computing 

resources, e.g., more memory, more powerful processor(s), faster data storage, etc. or different 

combinations of computing resources. Further, computing devices 118 may have different types 

and quantities of machine instances 124. 

[0017] 	Each of the racks 112 may be assigned one or more network address allocations 

for connectivity to the network 109. In some cases, such network address allocations may be 

aggregated into an allocation given to the respective aggregation router 115, thereby providing a 

hierarchical structure to the portion of the network 109 in the hosted computing environment 103. 

The hosted computing environment 103 may have multiple aggregation routers 115 servicing 

different racks 112 or subdivisions of the network 109, The aggregation routers 115 may employ 

a routing protocol such as OSPF or other routing protocols. Aggregation routers 115 may in 

some cases be constrained by the number of separate network address allocations that can be 

advertised. 
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[0018] 	The computing environment 106 may comprise, for example, a server computer or 

any other system providing computing capability. Alternatively, the computing environment 106 

may employ a plurality of computing devices that may be employed that are arranged, for 

example, in one or more server banks or computer banks or other arrangements. Such 

computing devices may be located in a single installation or may be distributed among many 

different geographical locations. For example, the computing environment 106 may include a 

plurality of computing devices that together may comprise a cloud computing resource, a grid 

computing resource, and/or any other distributed computing arrangement. In some cases, the 

computing environment 106 may correspond to an elastic computing resource where the allotted 

capacity of processing, network, storage, or other computing-related resources may vary over 

time. 

[0019] 	Various applications and/or other functionality may be executed in the computing 

environment 106 according to various embodiments. Also, various data is stored in a data store 

125 that is accessible to the computing environment 106. The data store 125 may be 

representative of a plurality of data stores 125 as can be appreciated. The data stored in the 

data store 125, for example, is associated with the operation of the various applications and/or 

functional entities described below. 

[0020] 	The components executed on the computing environment 106, for example, include 

an address allocation service 127, a network monitor service 130, and other applications, 

services, processes, systems, engines, or functionality not discussed in detail herein. The 

address allocation service 127 is executed to generate address allocation assignments 131 of 

addresses on the network 109 for the hosted computing environment 103. The address 

allocation assignments 131 may correspond to initial assignments (e.g., when a rack 112 is 

initially configured) or subsequent assignments based on demand (e.g., demand created by 

reconfiguration of the computing devices 118 in the rack 112). The address allocation service 

127 may manage releases of address allocations that are underutilized or are predicted to be 

underutilized. Further, the address allocation service 127 may be configured to consolidate 

address allocations to release address allocation space or to facilitate aggregation of allocations. 

In various embodiments, the address allocation service 127 may be split into two or more 

services, e.g., where one service includes the business logic to determine whether to assign or 
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release allocations, and another service performs the implementation in the hosted computing 

environment 103. 

[0021] 	The network monitor service 130 may be executed to monitor various aspects of the 

hosted computing environment 103. Such aspects may relate to resource consumption, network 

address utilization, resource consumption history, network address utilization history, velocities of 

increases or decreases in resource consumption or address utilization, and so on. The data 

generated by the network monitoring service 130 as a result of such monitoring may correspond 

to inputs to the address allocation service 127. Such inputs may allow the address allocation 

service 127 to make a decision as to whether to assign further network address allocations, 

release existing network address allocations, consolidate or aggregate network address 

allocations, and so on. 

[0022] 	The data stored in the data store 125 includes, for example, network topology data 

133, address allocations 136, address allocation history 139, device type data 142, device usage 

data 145, customer data 148, and potentially other data. The network topology data 133 may 

include information regarding the physical and logical network topology of the hosted computing 

environment 103. Such information may include data regarding racks 112 or other network 

subdivisions, computing devices 118 in the racks 112, routers 121, aggregation routers 115, and 

so on. The address allocations 136 describe the blocks of network addresses which have been 

assigned to aggregation routers 115, routers 121, computing devices 118, machine instances 

124, and/or other components of the hosted computing environment 103. As a non-limiting 

example, an address allocation 136 may indicate that the addresses in the block "10.1.2.0/27" 

have been assigned to a particular router 121 associated with a rack 112. 

[0023] 	The address allocation history 139 may indicate a history of address allocations 136 

that have been made to particular components in the hosted computing environment 103. As a 

non-limiting example, the address allocation history 139 may indicate that a router 121 for a 

particular rack 112 had been assigned five "127" address blocks, with one block being assigned 

every week. Thus, from the address allocation history 139, historical demand and velocity for 

address allocations may be determined. 

[0024] 	The device type data 142 indicates characteristics of various computing devices 

118 and machine instances 124. For example, a computing device 118 of a particular device 
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type may be capable of accommodating five large-type machine instances 124, ten medium-type 

machine instances 124, or twenty small-type machine instances 124. The device usage data 

145 may indicate current configurations and network address utilization for the various computing 

devices 118. 

[0025] 	For example, the device usage data 145 may indicate that a current computing 

device 118 is partitioned into three large-type machine instances 124, where two of the machine 

instances 124 are using two network addresses and one of the machine instances 124 is using 

five network addresses. The device usage data 145 may also include network address usage 

history and velocity for previous and existing machine instances 124. Such data may be 

correlated with customer data 148 to determine network address and instance utilization for 

particular customers in the hosted computing environment 103. 

[0026] 	Referring next to FIG. 2, shown is one example of a hosted computing environment 

103 according to various embodiments. The hosted computing environment 103 includes a 

plurality of computing devices 203a, 203b ... 203n, a plurality of computing devices 206a, 206b 

... 206n, and a data store 209. Such components of the hosted computing environment 103 may 

be in data communication with each other and/or external computing devices by way of a 

network 109 (FIG. 1). Such computing devices 203 and 206 may be located in a single 

installation or may be dispersed among many different geographical locations. 

[0027] 	The computing devices 203 and 206 correspond to the computing devices 118 

(FIG. 1). The computing devices 203 and 206 may correspond to differing hardware platforms in 

various embodiments. Accordingly, the computing devices 203 and 206 may have differing 

hardware configurations of resources, for example, of central processing units (CPUs) that 

provide general-purpose processing resources, graphics processing units (GPUs) that provide 

graphics processing resources, system memory, data storage characteristics such as capacity, 

storage bandwidth, and storage input/output operations per second (10PS), network bandwidth, 

and/or other hardware characteristics. 	In one embodiment, all computing devices 203a, 203b ... 

203n may have a first hardware configuration, while all computing devices 206a, 206b ... 206n 

may have a second hardware configuration. 

[0028] 	For example, the computing devices 203 may have a certain ratio of a first type of 

resource to a second type of resource, while the computing devices 206 may have a different 
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ratio of the first type of resource to the second type of resource. In a specific example, the 

computing devices 203 may have a relatively high amount of memory, while the computing 

devices 206 may have a relatively high amount of CPU resources. In another specific example, 

the computing devices 203 may have a relatively high amount of CPU resources, while the 

computing devices 206 may have a relatively high amount of GPU resources. Although only two 

sets of computing devices 203 and 206 are shown, it is understood that there may be any 

number of sets of computing devices 203 and 206 having different hardware configurations. 

[0029] 	As a non-limiting example, a customer who is planning to run a data store that will 

respond to a high volume of queries for small quantities of data may prefer to have a computing 

device 203, 206 with relatively high storage lOPS capability over storage bandwidth. By 

contrast, a customer who is planning to run a data backup archive may prefer to have a 

computing device 203, 206 with relatively high storage bandwidth capability over storage lOPS. 

The data backup archive may not respond to many requests, but when a request is received, a 

large quantity of bandwidth may be preferred to transfer data from the data backup archive. 

[0030] 	Each computing device 203, 206 may execute one or more machine instances (MI). 

A machine instance may correspond to an actual machine or to a virtual machine. A virtual 

machine instance is a virtualized computer system, or a software implementation of a physical 

computing system. Virtual machines may provide for multiple and/or different operating system 

environments to run concurrently on a single system having a processor circuit and a memory. 

As a non-limiting example, multiple instances of a Linux®  operating system environment may 

execute concurrently with multiple instances of a Microsoft®  Windows® operating system 

environment on a single system. Each machine instance may be controlled by different 

customers, who may have administrative access only to their own instance(s) and no access to 

the instances of other customers. Multiple machine instances may in fact execute concurrently 

on a computer system including parallel processors, although multiple instances may appear to 

execute concurrently on a multithreaded computer system with fewer processors than instances. 

[0031] 	Different types of machine instances may be available. In the example of FIG. 2, 

computing devices 203 may support three types of machine instances: Ml large 212, MI medium 

215, and MI small 216, each of which may be associated with differing resource configurations. 

As a non-limiting example, each MI large 212 instance may have four CPU-equivalent units, 15 
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GB of system memory, and 1,000 GB of data storage. Each MI medium 215 instance may have 

two CPU-equivalent units, 10 GB of system memory, and 600 GB of data storage. Also, each MI 

small 218 instance may have one CPU-equivalent unit, 5 GB of system memory, and 250 GB of 

data storage. In the example of FIG. 2, computing devices 206 may also support three types of 

machine instances, namely, MI large 221, MI medium 224, and MI small 227. MI large 221, MI 

medium 224, and MI small 227 may have the same respective configurations as MI large 212, MI 

medium 215, and MI small 218 or may have different configurations as desired. As a non-limiting 

example, a MI large 221 instance may have four CPU-equivalent units, 20 GB of system 

memory, and 1,000 GB of data storage. 

[0032] 	The example of three types of machine instances for each type of computing device 

203, 206 is not intended to be limiting. In various embodiments, there may be more or fewer 

types of machine instances for each type of computing device 203, 206. In one embodiment, a 

machine instance may comprise an allocation of an entire computing device 203, 206 with no 

virtualization. 

[0033] 	In the example of FIG. 2, one MI large 212 instance is executing on computing 

device 203a, two MI medium 215a, 215b instances are executing on computing device 203b, one 

MI medium 215o instance and two MI small 218a, 218b instances are executing on computing 

device 203n, one MI large 221 instance is executing on computing device 206a, three MI 

medium 224a, 224b, 224c instances are executing on computing device 206b, and one MI 

medium 224d instance and four MI small 227a, 227b, 227c, 227d instances are executing on 

computing device 206n. Each machine instance may be associated with a customer, though any 

customer may be associated with any number of machine instances.  

[0034] 	In various embodiments, a customer may be capable of launching new machine 

instances and/or terminating machine instances dynamically. Thus, the hosted computing 

environment 103 may provide elastic computing capability to the customer that can vary over 

time. As a non-limiting example, a customer hosting an infrequently visited network site on a 

machine instance may suddenly get an influx of network page hits when the network site is 

mentioned on television or linked on a popular network site. The increase in network site traffic 

may overwhelm the computing capability of the machine instance, leading to poor network site 

performance and availability. To cope with the network site traffic, the customer may launch new 
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machine instances and/or transition to a machine instance with more resources and better 

performance. The customer may also configure additional or fewer network addresses for the 

particular machine instances as needed. The operator of the hosted computing environment 103 

may need to ensure that spare computing capability is available in the hosted computing 

environment 103 to accommodate such new machine instances. At the same time, too much 

spare computing capability may be costly and resource inefficient. 

[0035] 	Various applications and/or other functionality may be executed in the machine 

instances and in the computing devices 203, 206 according to various embodiments. Also, 

various data is stored in a data store 209 that is accessible to the computing devices 203, 206. 

The data store 209 may be representative of a plurality of data stores 209 as can be appreciated. 

The data stored in the data store 209 includes, for example, machine image data 230, customer 

data 233, and potentially other data. 

[0036] 	Machine image data 230 may include data used to launch a machine instance. 

Machine image data 230 may include one or more disk images of an operating system 

environment. 	Some of the disk images may be preconfigured for use by any customer or subset 

of customers, while others may be customized for a particular customer or subset of customers. 

In one embodiment, one disk image may be loaded by multiple machine instances. 

[0037] 	The customer data 233 may include customer-specific data. In one embodiment, all 

customer configuration data for a machine instance is stored in customer data 233. In this way, 

such data may be easily shared among many machine instances. As a non-limiting example, the 

customer data 233 may include network pages to be served up by one or more network page 

servers executing on machine instances associated with a customer. However, it is understood 

that in some embodiments customer-specific data may be stored within local data storage 

associated with a machine instance. 

[0038] 	Returning now to FIG. 1, a general description of the operation of the various 

components of the networked environment 100 is provided. To begin, an aggregation router 115 

may be given an initial allocation of network addresses for the network 109. A rack 112 or other 

subdivision may be configured for the hosted computing environment 103 behind the aggregation 

router 115. Multiple other routers and networking hardware may be interposed between the rack 
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112 and the aggregation router 115 in various embodiments. In some embodiments, the router 

121 in the rack 112 may be coupled to the network 109 without an aggregation router 115. 

[0039] 	The rack 112 may be initially configured with a set of computing devices 118. In 

some cases, one or more of the computing devices 118 may be initially configured to host one or 

more machine instances 124. In some cases, one or more of the computing devices 118 may 

have no initial configuration into machine instances 124. All of the physical spaces within the 

rack 112 may be initially occupied, or physical spaces within the rack 112 may be available, The 

address allocation service 127 assigns network address allocations to the rack 112 based at 

least in part on a default assignment configuration, the device types for each of the computing 

devices 118 in the rack 112, historical assignment velocity or address usage velocity for the 

types of the computing devices 118, historical assignment velocity or address usage velocity for 

the customer(s) associated with the computing devices 118, and/or other factors, 

[0040] 	As a non-limiting example, a rack 112 may be initially configured with 20 computing 

devices 118 of a certain device type. 	In response to the number of computing devices 118, the 

type of the computing devices 118, and/or other data, the address allocation service 127 may 

decide to assign the rack 112 a 727" block of 32 addresses. To this end, the address allocation 

service 127 may automatically configure the router 121 to advertise this particular block of 

addresses, thereby implementing the allocation. The address allocation service 127 may select 

the particular block of addresses from within a larger block of addresses (e.g., a "/22" or other 

block) that has been allocated to the corresponding aggregation router 115. 

[0041] 	Continuing with the non-limiting example, it may be that each of the 20 computing 

devices 118 is initially configured to use a single corresponding address from the "/27" block. 

Various addresses in the block may be reserved as a network number, gateway address, 

broadcast address, and so on. As the rack 112 is reconfigured, address utilization may rise. 

Additional computing devices 118 may be added to the rack 112, additional machine instances 

124 may be added to the computing devices 118, customers may request additional network 

addresses for their machine instances 124 or computing devices 118, and/or other 

reconfigurations may take place. The network monitor service 130 may monitor the network 

topology, address allocations, device usage including address utilization, and/or other 

information regarding the hosted computing environment 103. Data associated with and 
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indicating the reconfiguration may be stored in the network topology data 133, the address 

allocation history 139, the device type data 142, the device usage data 145, etc. Such data 

indicating a reconfiguration may be provided directly to the address allocation service 127 in 

some embodiments. Thresholds may be established to ensure that address allocations are 

performed in advance of address exhaustion. 

[0042] 	For example, the address allocation service 127 may obtain data that indicates that 

a reconfiguration of the rack 112 has resulted in an increased quantity of machine instances 124. 

Consequently, the address allocation service 127 may decide to assign another 727" block of 

network addresses to the particular rack 112. The block of network addresses in some cases 

may be selected as a subset of the addresses allocated to the aggregation router 115. Upon 

assignment, the address allocation service 127 may automatically reconfigure the router 121 to 

implement the additional address allocation. 

[0043] 	The address allocation service 127 may be configured to prefer contiguous 

allocations, if available. 	In some cases, based at least in part on address allocation history 139, 

customer data 148, and/or other factors, the address allocation service 127 may initially reserve 

unassigned address allocations which are contiguous to an assignment, where the reservation is 

for possible future use. If demand in other racks 112 leads to additional assignments, such 

reserved allocations may be assigned to other racks if needed. Thus, non-contiguous 

assignments may be necessary. 

[0044] 	If contiguous allocation assignments are made, the address allocation service 127 

may be configured to consolidate assignments. For example, if two "/2T networks are 

contiguously allocated, the address allocation service 127 may be configured to roll up the two 

727" allocations into one "126" allocation. Likewise, if four "/27" networks are contiguously 

allocated, the address allocation service 127 may be configured to roll up the four "/27" 

allocations into one "/25" allocation. In one embodiment, by combining contiguous allocations, 

additional addresses that were previously reserved addresses for the smaller allocations (e.g., 

network number, broadcast address, etc.) may become assignable to computing devices 118. 

By performing this route aggregation or summarization, the routing demands on the routers 121 

and aggregation routers 115 may be reduced. 
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[0045] 	In one embodiment, a router 121 (or aggregation router 115) may be configured to 

advertise routes that are not assigned to computing devices 118 for purposes of aggregation. 

For example, three contiguous address allocations 136 for 727" blocks may be assigned to a 

particular rack 112. The address allocations 136 may be aggregated into a single "/25" block in 

spite of including one unassigned "/27" block within the "/25" block in order to simplify routing 

advertisements. The unassigned "/27" block may be reserved for future use by the rack 112 or 

may be split off later for use by another rack 112 depending on demand. 

[0046] 	While some reconfigurations in racks 112 may lead to greater address utilization, 

other reconfigurations may lead to reduced address utilization. For example, a rack 112 that was 

previously assigned an address allocation 136 of a "122" block may now only be using 400 

addresses, which could fit within a 723" block. Such reduced utilization may occur when fewer 

machine instances 124 are being hosted on gaining computing devices 118 that have become 

relatively underpowered. Consequently, the address allocation service 127 may release another 

"/23" block from the original "/22" allocation. Thresholds may be used to provide hysteresis. 

Hysteresis may be desirable to avoid releasing an allocation that could be used within a short 

while. For example, address utilization might temporarily dip below 512 for a 722" block, but a 

"/23" might not be released until address utilization is below 450. 

[0047] 	In some cases, addresses within the block to be released may already be in use. In 

such cases, the address utilization service 127 may be configured to initiate a transition of 

computing devices 118 away from addresses in the block to be released to addresses in the 

block to be retained, In some embodiments, moving computing devices 118 from one address to 

another may be undesirable and may result refraining from releasing portions of the address 

allocation 136. For example, although only 400 addresses in a 722" block might be used, due to 

existing address utilization, the address allocation service 127 might only release a "/24" block. 

The address allocation service 127 may be configured with thresholds to prevent breaking up 

address allocations 136 into numerous small blocks to avoid problematic routing table overhead. 

[0048] 	The examples discussed above may be extended to address allocations 136 

assigned to aggregation routers 115 as well. The portion of the hosted computing environment 

103 that is behind an aggregation router 115 may be considered a subdivision of the network 

109. To this end, blocks of network addresses may be allocated to an aggregation router 115 
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based at least in part on predicted or actual demand, e.g., the racks 112, the computing devices 

118, the machine instances 124, etc. that are serviced by the aggregation router 115. Actual or 

predicted for network addresses may increase or decrease over time, thereby resulting in 

additional address allocations 136 being assigned or in existing address allocations 136 being 

released for reassignment. 

[0049] 	Referring next to FIG. 3, shown is a flowchart that provides one example of the 

operation of a portion of the address allocation service 127 according to various embodiments. It 

is understood that the flowchart of FIG. 3 provides merely an example of the many different types 

of functional arrangements that may be employed to implement the operation of the portion of the 

address allocation service 127 as described herein. As an alternative, the flowchart of FIG. 3 

may be viewed as depicting an example of steps of a method implemented in the computing 

environment 106 (FIG. 1) according to one or more embodiments. 

[0050] 	Beginning with box 303, the address allocation service 127 determines an initial 

configuration of a subdivision of a network 109 (FIG. 1). The subdivision may correspond to a 

rack 112 (FIG. 1), the portion of a hosted computing environment 103 (FIG. 1) that is behind a 

given aggregation router 115 (FIG. 1), or another subdivision. To this end, the address allocation 

service 127 may refer to data gathered by the network monitoring service 130 (FIG. 1) to 

determine the topology of the network 109, the computing devices 118 (FIG. 1) and their device 

types, the machine instances 124 (FIG. 1) that have been configured, the customers associated 

with the machine instances 124, and so on. 

[0051] 	In box 306, the address allocation service 127 assigns a first address allocation 136 

(FIG, 1) to the subdivision based at least in part on the initial configuration. For example, the 

address allocation 136 may be determined based at least in part on the respective device type 

for each of the computing devices 118, the projected demand for network addresses, and/or 

other factors. In box 309, the address allocation service 127 configures the router 121 (FIG. 1) 

(or aggregation router 115, as the case may be) to implement the first address allocation 136. 

[0052] 	In box 312, the address allocation service 127 obtains data, e.g., from the network 

monitor service 130, that indicates a reconfiguration of the computing devices 118 in the 

subdivision. For example, additional computing devices 118 may be added, computing devices 

118 may be replaced with more powerful computing devices 118, computing devices 118 may be 
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reconfigured with more machine instances 124, computing devices 118 may be reconfigured for 

customers who tend to use many network addresses, and so on. In the case of FIG. 3, the 

reconfiguration indicates an increase in actual or predicted address utilization. In box 315, the 

address allocation service 127 assigns a second address allocation 136 to the subdivision based 

at least in part on the reconfiguration. The second address allocation 136 may be selected, for 

example, based on contiguity with the first address allocation 136. For example, "10.1.0,0/24" is 

contiguous with "10.1.1.0/24," Contiguity may depend on the ability of the address allocations 

136 to fit within a particular subnet mask. The size of the second address allocation 136 may be 

determined, for example, based on a velocity of address assignment, allocation, or utilization. 

[0053] 	In box 318, the address allocation service 127 determines whether to aggregate the 

first and second address allocations 136. For example, "10.1.0.0/24" may be aggregated with 

"10.1.1.0/24" to produce "10.1.1.0/23." In some embodiments, non-contiguous address 

allocations 136 may be aggregated. If the address allocation service 127 determines not to 

aggregate the first and second address allocations 136, the address allocation service 127 

moves to box 321 and configures the router 121 (or aggregation router 115, as the case may be) 

to advertise the second address allocation 136 as a separate route. The address allocation 

service 127 then continues to box 324. 

[0054] 	If, instead, the address allocation service 127 determines that the first and second 

address allocations 136 are to be aggregated, the address allocation service 127 continues from 

box 318 to box 327 and combines the first address allocation 136 with the second address 

allocation 136. in box 330, the address allocation service 127 configures the router 121 (or 

aggregation router 115, as the case may be) to advertise the combined address allocation 136. 

The address allocation service 127 then proceeds to box 324. 

[0055] 	In box 324, the address allocation service 127 determines whether another 

reconfiguration has occurred. If another reconfiguration has occurred, the address allocation 

service 127 returns to box 312 and obtains data that indicates the reconfiguration. If another 

reconfiguration has not occurred, the portion of the address allocation service 127 ends. 

[0056] 	Turning now to FIG. 4, shown is a flowchart that provides one example of the 

operation of another portion of the address allocation service 127 according to various 

embodiments. It is understood that the flowchart of FIG. 4 provides merely an example of the 
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many different types of functional arrangements that may be employed to implement the 

operation of the portion of the address allocation service 127 as described herein. As an 

alternative, the flowchart of FIG. 4 may be viewed as depicting an example of steps of a method 

implemented in the computing environment 106 (FIG. 1) according to one or more embodiments. 

[0057] 	Beginning with box 403, the address allocation service 127 (FIG. 1) obtains data, 

e.g., from the network monitor service 130 (FIG. 1), that indicates a reconfiguration of the 

computing devices 118 (FIG. 1) in a subdivision of a network 109 (FIG. 1) (e.g., rack 112 (FIG. 

1), a portion of a hosted computing environment 103 (FIG. 1) behind an aggregation router 115 

(FIG. 1), etc.). For example, computing devices 118 may be removed, computing devices 118 

may be reconfigured with fewer machine instances 124, computing devices 118 may be 

reconfigured for customers who tend to use fewer network addresses, and so on. in the case of 

FIG. 4, the reconfiguration indicates a reduction in actual or predicted address utilization. 

[0058] 	In box 406, the address allocation service 127 determines whether the address 

utilization for the subdivision is below a threshold. If not, the address allocation service 127 

proceeds to box 409 and no releasing of address allocations 136 (FIG, 1) occurs. If so, the 

address allocation service 127 continues from box 406 to box 412 and determines whether at 

least a portion of the address allocation 136 for the subdivision is releasable. For example, the 

address allocation 136 may be populated with addresses which are currently in use and cannot 

be moved, thus making the address allocation 136 potentially non-releasable. If the address 

allocation 136 is not releasable, the address allocation service 127 continues to box 409. 

[0059] 	If the address allocation 136 is releasable, the address allocation service 127 

transitions from box 412 to box 415 and determines whether to move active address 

assignments. If not, the address allocation service 127 continues to box 418. If, instead, active 

address assignments are to be moved, the address allocation service 127 continues from box 

415 to box 421 and migrates active address assignments away from a releasable subset of the 

address allocation 136. This may involve automatic reconfiguration of the computing devices 

118 that are involved, notifying the customers associated with the computing devices 118, etc. 

[0060] 	In box 418, the address allocation service 127 releases the subset of the address 

allocation 136. In box 424, the address allocation service 127 reconfigures the router 121 (or 

aggregation router 115, as the case may be) to advertise the non-released subset of the address 
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allocation 136. As a non-limiting example, where the address allocation 136 was "10.1.1.0/23," 

address assignments may be migrated away from "10.1.1.0/24" and "10.1.1.0/24" may be 

released. The route to "10.1.0.0/24" may subsequently be advertised. If the released subset of 

the address allocation 136 is not aggregated with another subset, then it may be the case that no 

new route is advertised as a result. The address allocation service 127 proceeds to box 409. 

[0061] 	In box 409, the address allocation service 127 determines whether another 

reconfiguration has occurred. If another reconfiguration has occurred, the address allocation 

service 127 returns to box 403 and obtains data that indicates the reconfiguration. 	If another 

reconfiguration has not occurred, the portion of the address allocation service 127 ends. 

[0062] 	With reference to FIG. 5, shown is a schematic block diagram of the computing 

environment 106 according to an embodiment of the present disclosure. The computing 

environment 106 includes one or more computing devices 500. Each computing device 500 

includes at least one processor circuit, for example, having a processor 503 and a memory 506, 

both of which are coupled to a local interface 509. To this end, each computing device 500 may 

comprise, for example, at least one server computer or like device. The local interface 509 may 

comprise, for example, a data bus with an accompanying address/control bus or other bus 

structure as can be appreciated. 

[0063] 	Stored in the memory 506 are both data and several components that are 

executable by the processor 503. In particular, stored in the memory 506 and executable by the 

processor 503 are the address allocation service 127, the network monitor service 130, and 

potentially other applications. Also stored in the memory 506 may be a data store 125 and other 

data. In addition, an operating system may be stored in the memory 506 and executable by the 

processor 503. 

[0064] 	It is understood that there may be other applications that are stored in the memory 

506 and are executable by the processor 503 as can be appreciated. Where any component 

discussed herein is implemented in the form of software, any one of a number of programming 

languages may be employed such as, for example, C, C++, C#, Objective C, Java®, JavaScript®, 

Perl, PHP, Visual Basic®, Python®, Ruby, Flash®, or other programming languages. 

[0065] 	A number of software components are stored in the memory 506 and are 

executable by the processor 503. In this respect, the term "executable" means a program file 
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that is in a form that can ultimately be run by the processor 503. Examples of executable 

programs may be, for example, a compiled program that can be translated into machine code in 

a format that can be loaded into a random access portion of the memory 506 and run by the 

processor 503, source code that may be expressed in proper format such as object code that is 

capable of being loaded into a random access portion of the memory 506 and executed by the 

processor 503, or source code that may be interpreted by another executable program to 

generate instructions in a random access portion of the memory 506 to be executed by the 

processor 503, etc. An executable program may be stored in any portion or component of the 

memory 506 including, for example, random access memory (RAM), read-only memory (ROM), 

hard drive, solid-state drive, USB flash drive, memory card, optical disc such as compact disc 

(CD) or digital versatile disc (DVD), floppy disk, magnetic tape, or other memory components. 

[0066] 	The memory 506 is defined herein as including both volatile and nonvolatile 

memory and data storage components. Volatile components are those that do not retain data 

values upon loss of power. Nonvolatile components are those that retain data upon a loss of 

power. Thus, the memory 506 may comprise, for example, random access memory (RAM), 

read-only memory (ROM), hard disk drives, solid-state drives, USB flash drives, memory cards 

accessed via a memory card reader, floppy disks accessed via an associated floppy disk drive, 

optical discs accessed via an optical disc drive, magnetic tapes accessed via an appropriate tape 

drive, and/or other memory components, or a combination of any two or more of these memory 

components. In addition, the RAM may comprise, for example, static random access memory 

(SRAM), dynamic random access memory (DRAM), or magnetic random access memory 

(MRAM) and other such devices. The ROM may comprise, for example, a programmable read-

only memory (PROM), an erasable programmable read-only memory (EPROM), an electrically 

erasable programmable read-only memory (EEPROM), or other like memory device. 

[0067] 	Also, the processor 503 may represent multiple processors 503 and/or multiple 

processor cores and the memory 506 may represent multiple memories 506 that operate in 

parallel processing circuits, respectively. In such a case, the local interface 509 may be an 

appropriate network that facilitates communication between any two of the multiple processors 

503, between any processor 503 and any of the memories 506, or between any two of the 

memories 506, etc. The local interface 509 may comprise additional systems designed to 
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coordinate this communication, including, for example, performing load balancing, The 

processor 503 may be of electrical or of some other available construction. 

[0068] 	Although the address allocation service 127, the network monitor service 130, and 

other various systems described herein may be embodied in software or code executed by 

general purpose hardware as discussed above, as an alternative the same may also be 

embodied in dedicated hardware or a combination of software/general purpose hardware and 

dedicated hardware. If embodied in dedicated hardware, each can be implemented as a circuit 

or state machine that employs any one of or a combination of a number of technologies. These 

technologies may include, but are not limited to, discrete logic circuits having logic gates for 

implementing various logic functions upon an application of one or more data signals, application 

specific integrated circuits (ASICs) having appropriate logic gates, field-programmable gate 

arrays (FPGAs), or other components, etc. Such technologies are generally well known by those 

skilled in the art and, consequently, are not described in detail herein. 

[0069] 	The flowcharts of FIGS. 3 and 4 show the functionality and operation of an 

implementation of portions of the address allocation service 127. If embodied in software, each 

block may represent a module, segment, or portion of code that comprises program instructions 

to implement the specified logical function(s). The program instructions may be embodied in the 

form of source code that comprises human-readable statements written in a programming 

language or machine code that comprises numerical instructions recognizable by a suitable 

execution system such as a processor 503 in a computer system or other system. The machine 

code may be converted from the source code, etc. If embodied in hardware, each block may 

represent a circuit or a number of interconnected circuits to implement the specified logical 

function(s). 

[0070] 	Although the flowcharts of FIGS. 3 and 4 show a specific order of execution, it is 

understood that the order of execution may differ from that which is depicted. For example, the 

order of execution of two or more blocks may be scrambled relative to the order shown. Also, 

two or more blocks shown in succession in FIGS. 3 and 4 may be executed concurrently or with 

partial concurrence. Further, in some embodiments, one or more of the blocks shown in FIGS. 3 

and 4 may be skipped or omitted. In addition, any number of counters, state variables, warning 

semaphores, or messages might be added to the logical flow described herein, for purposes of 
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enhanced utility, accounting, performance measurement, or providing troubleshooting aids, etc. 

It is understood that all such variations are within the scope of the present disclosure. 

[0071] 	Also, any logic or application described herein, including the address allocation 

service 127 and the network monitor service 130, that comprises software or code can be 

embodied in any non-transitory computer-readable medium for use by or in connection with an 

instruction execution system such as, for example, a processor 503 in a computer system or 

other system. In this sense, the logic may comprise, for example, statements including 

instructions and declarations that can be fetched from the computer-readable medium and 

executed by the instruction execution system. In the context of the present disclosure, a 

"computer-readable medium" can be any medium that can contain, store, or maintain the logic or 

application described herein for use by or in connection with the instruction execution system. 

[0072] 	Various embodiments of the disclosure can be described in view of the following 

clauses: 

1. 	A non-transitory computer-readable medium embodying a program executable in 

at least one computing device, comprising: 

code that initially assigns a first network address allocation to a subdivision of a 

network including a plurality of computing devices based at least in part on a respective 

computing device type for each of the computing devices; 

code that configures a router for the subdivision to implement the first network 

address allocation; 

code that obtain data indicating a reconfiguration of the computing devices to 

host an increased quantity of machine instances; 

code that subsequently assigns a second network address allocation to the 

subdivision of the network based at least in part on the reconfiguration of the computing devices; 

code that reconfigures the router for the subdivision to implement the second 

network address allocation; 

code that obtains data indicating a subsequent reconfiguration of the computing 

devices included in the subdivision to host a reduced quantity of machine instances; 

code that releases a third network address allocation assigned to the subdivision 

based at least in part on the subsequent reconfiguration of the computing devices; and 
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code that reconfigures the router for the subdivision to exclude advertising of the 

third network address allocation. 

2. The non-transitory computer-readable medium of clause 1, further comprising 

code that reconfigures one of the computing devices to use a different network address in 

response to the third network address allocation being released. 

3. The non-transitory computer-readable medium of clause 1, wherein the third 

network address allocation is a subset of the first network address allocation or the second 

network address allocation. 

4. A system, comprising: 

at least one computing device; and 

an address allocation service executable by the at least one computing device, 

the address allocation service being configured to: 

initially assign a first network address allocation to a subdivision of a 

network, the subdivision including a plurality of computing devices;  

configure a router for the subdivision to implement the first network 

address allocation; 

obtain data indicating a reconfiguration of the computing devices; 

subsequently assign a second network address allocation to the 

subdivision of the network based at least in part on the reconfiguration of the computing 

devices; and 

reconfigure the router for the subdivision to implement the second 

network address allocation. 

5. The system of clause 4, wherein the computing devices include a plurality of 

machine instances which employ a variable quantity of network addresses. 
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6. The system of clause 4, wherein the second network address allocation is 

subsequently assigned based at least in part on an increased quantity of machine instances 

hosted by the computing devices pursuant to the reconfiguration of the computing devices. 

7. The system of clause 4, wherein the second network address allocation is 

subsequently assigned based at least in part on a network address assignment velocity 

associated with the computing devices. 

8. The system of clause 4, wherein the first network address allocation is based at 

least in part on a respective computing device type for each of the computing devices. 

9. The system of clause 8, wherein the address allocation service is further 

configured to: 

predict a quantity of machine instances for at least one of the computing devices 

based at least in part on the respective computing device type; and 

wherein the first network address allocation is based at least in part on the 

quantity of machine instances that is predicted. 

10. The system of clause 4, wherein the subdivision corresponds to a rack, and the 

router corresponds to a rack-associated router. 

11. The system of clause 4, wherein the second network address allocation is 

selected based at least in part on contiguity of the second network address allocation with the 

first network address allocation. 

12. The system of clause 4, wherein the first network address allocation and the 

second network address allocation are assigned to the subdivision in response to the second . 

network address allocation being implemented. 
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13. 	The system of clause 12, wherein the first network address allocation and the 

second network address allocation are contiguous. 

14, 	The system of clause 12, wherein the first network address allocation and the 

second network address allocation are non-contiguous. 

15. The system of clause 14, wherein, in response to the second network address 

allocation being implemented, the router is configured to advertise a contiguous network address 

allocation that includes the first network address allocation, the second network address 

allocation, and a third network address allocation that is contiguous to the first network address 

allocation and the second network address allocation and is unassigned to the subdivision. 

16. The system of clause 4, wherein the first network address allocation is no longer 

assigned to the subdivision in response to the second network address allocation being 

implemented. 

17. The system of clause 4, wherein the second network address allocation includes 

the first network address allocation. 

18. A method, comprising: 

obtaining, by at least one computing device, data indicating a reconfiguration of 

at least one of a plurality of computing devices included in a subdivision of a network, the 

subdivision being assigned a network address allocation; 

determining, by the at least one computing device, whether to release an 

assignment of a first subset of the network address allocation based at least in part on the 

reconfiguration of the at least one of the computing devices; 

releasing, by the at least one computing device, the assignment of the first 

subset of the network address allocation in response to the determining; and 
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reconfiguring, by the at least one computing device, a router for the subdivision 

to advertise a second subset of the network address allocation instead of the network address 

allocation. 

19. The method of clause 18, wherein the reconfiguration corresponds to a reduction 

in a quantity of machine instances hosted by the at least one of the computing devices. 

20. The method of clause 19, further comprising determining, by the at least one 

computing device, whether the quantity of machine instances meets a threshold for releasing the 

first subset of the network address allocation, 

21. The method of clause 18, further comprising automatically reconfiguring, by the 

at least one computing device, one of the computing devices in the subdivision to use a first 

network address in the first subset of the network address allocation instead of a second network 

address in the second subset of the network address allocation before automatically 

reconfiguring the router. 

22. The method of clause 18, wherein the first subset of the network address 

allocation and the second subset of the network address allocation are contiguous. 

23. The method of clause 18, wherein the first subset of the network address 

allocation and the second subset of the network address allocation are not contiguous. 
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24. 	The method of clause 18, further comprising the steps of: 

obtaining, in the at least one computing device, data indicating a subsequent 

reconfiguration of at least one of the computing devices included in the subdivision; 

assigning, in the at least one computing device, another network address 

allocation to the subdivision based at least in part on the subsequent reconfiguration of the at 

least one of the computing devices; and 

automatically reconfiguring, in the at least one computing device, the router for the subdivision to 

advertise the other network address allocation in addition to the second subset of the network 

address allocation. 

[0073] 	The computer-readable medium can comprise any one of many physical media 

such as, for example, magnetic, optical, or semiconductor media. More specific examples of a 

suitable computer-readable medium would include, but are not limited to, magnetic tapes, 

magnetic floppy diskettes, magnetic hard drives, memory cards, solid-state drives, USB flash 

drives, or optical discs. Also, the computer-readable medium may be a random access memory 

(RAM) including, for example, static random access memory (SRAM) and dynamic random 

access memory (DRAM), or magnetic random access memory (MRAM). In addition, the 

computer-readable medium may be a read-only memory (ROM), a programmable read-only 

memory (PROM), an erasable programmable read-only memory (EPROM), an electrically 

erasable programmable read-only memory (EEPROM), or other type of memory device. 

[0074] 	It should be emphasized that the above-described embodiments of the present 

disclosure are merely possible examples of implementations set forth for a clear understanding 

of the principles of the disclosure. Many variations and modifications may be made to the above-

described embodiment(s) without departing substantially from the spirit and principles of the 

disclosure. All such modifications and variations are intended to be included herein within the 

scope of this disclosure and protected by the following claims. 
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CLAIMS 

Therefore, the following is claimed: 

1. 	A system, comprising: 

at least one computing device; and 

an address allocation service executable by the at least one computing device, 

the address allocation service being configured to: 

initially assign a first network address allocation to a subdivision of a 

network, the subdivision including a plurality of computing devices; 

configure a router for the subdivision to implement the first network 

address allocation; 

obtain data indicating a reconfiguration of the plurality of computing 

devices, wherein the reconfiguration changes a quantity of virtualized machine instances 

hosted by the plurality of computing devices; 

dynamically assign a second network address allocation to the 

subdivision of the network based at least in part on the reconfiguration of the plurality of 

computing devices; and 

reconfigure the router for the subdivision to implement the second 

network address allocation. 
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2. 	The system of claim 1, wherein the second network address allocation is 

dynamically assigned based at least in part on an increased quantity of virtualized machine 

instances hosted by the plurality of computing devices pursuant to the reconfiguration of the 

plurality of computing devices. 

3. The system of claim 1, wherein the second network address allocation is 

dynamically assigned based at least in part on a network address assignment velocity associated 

with the plurality of computing devices. 

4. The system of claim 1, wherein the first network address allocation is based at 

least in part on a respective computing device type for individual ones of the plurality of 

computing devices. 

5. The system of claim 1, wherein the address allocation service is further 

configured to: 

predict the quantity of virtualized machine instances for at least one of the 

plurality of computing devices based at least in part on the respective computing device type; 

and 

wherein the first network address allocation is based at least in part on the 

quantity of virtualized machine instances that is predicted. 

6. The system of claim 1, wherein the subdivision corresponds to a rack, and the 

router corresponds to a rack-associated router. 

7. The system of claim 1, wherein the second network address allocation is 

selected based at least in part on contiguity of the second network address allocation with the 

first network address allocation. 

8. The system of claim 1, wherein the first network address allocation and the 

second network address allocation are assigned to the subdivision in response to the second 

network address allocation being implemented. 
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9. The system of claim 1, wherein the first network address allocation is no longer 

assigned to the subdivision in response to the second network address allocation being 

implemented. 

10. The system of claim 1, wherein the second network address allocation includes 

the first network address allocation. 

11. The system of claim 1, wherein the plurality of computing devices include a 

plurality of virtualized machine instances which employ a variable quantity of network addresses. 

12. The system of claim 8, wherein the first network address allocation and the 

second network address allocation are contiguous. 

13. The system of claim 8, wherein the first network address allocation and the 

second network address allocation are non-contiguous. 

14. The system of claim 13, wherein, in response to the second network address 

allocation being implemented, the router is configured to advertise a contiguous network address 

allocation that includes the first network address allocation, the second network address 

allocation, and a third network address allocation that is contiguous to the first network address 

allocation and the second network address allocation and is unassigned to the subdivision. 

15. A method, comprising: 

obtaining, by at least one computing device, data indicating a reconfiguration of 

at least one of a plurality of computing devices included in a subdivision of a network, the 

subdivision being assigned a network address allocation, wherein the reconfiguration changes a 

quantity of virtualized machine instances hosted by the at least one of the plurality of computing 

devices; 
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determining, by the at least one computing device, whether to release an 

assignment of a first subset of the network address allocation based at least in part on the 

reconfiguration of the at least one of the plurality of computing devices; 

dynamically releasing, by the at least one computing device, the assignment of 

the first subset of the network address allocation in response to the determining; and 

reconfiguring, by the at least one computing device, a router for the subdivision 

to advertise a second subset of the network address allocation instead of the network address 

allocation. 

16. The method of claim 15, wherein the reconfiguration corresponds to a reduction 

in the quantity of virtualized machine instances hosted by the at least one of the plurality of 

computing devices. 

17. The method of claim 16, further comprising determining, by the at least one 

computing device, whether the quantity of virtualized machine instances meets a threshold for 

releasing the first subset of the network address allocation. 

18. The method of claim 15, further comprising automatically reconfiguring, by the at least 

one computing device, one of the plurality of computing devices in the subdivision to use a first 

network address in the first subset of the network address allocation instead of a second network 
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address in the second subset of the network address allocation before automatically 

reconfiguring the router. 

19. 	The method of claim 15, further comprising: 

obtaining, in the at least one computing device, data indicating a subsequent 

reconfiguration of at least one of the plurality of computing devices included in the subdivision; 

assigning, in the at least one computing device, another network address 

allocation to the subdivision based at least in part on the subsequent reconfiguration of the at 

least one of the plurality of computing devices; and 

automatically reconfiguring, in the at least one computing device, the router for 

the subdivision to advertise the other network address allocation in addition to the second subset 

of the network address allocation. 

20. The method of claim 15, wherein the first subset of the network address 

allocation and the second subset of the network address allocation are contiguous. 

21. The method of claim 15, wherein the first subset of the network address 

allocation and the second subset of the network address allocation are not contiguous. 

22. A non-transitory computer-readable medium embodying a program executable in 

at least one computing device, wherein when executed the program causes the at least one 

computing device to at least: 

initially assign a first network address allocation to a subdivision of a network 

including a plurality of computing devices based at least in part on a respective computing device 

type for individual ones of the plurality of computing devices; 

configure a router for the subdivision to implement the first network address 

allocation; 

obtain data indicating a reconfiguration of the plurality of computing devices to 

host an increased quantity of virtualized machine instances; 

dynamically assign a second network address allocation to the subdivision of the 

network based at least in part on the reconfiguration of the plurality of computing devices; 
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reconfigure the router for the subdivision to implement the second network 

address allocation; 

obtain data indicating a subsequent reconfiguration of the plurality of computing 

devices included in the subdivision to host a reduced quantity of virtualized machine instances; 

release a third network address allocation assigned to the subdivision based at 

least in part on the subsequent reconfiguration of the plurality of computing devices; and 

reconfigure the router for the subdivision to exclude advertising of the third 

network address allocation. 

23. The non-transitory computer-readable medium of claim 22, wherein when 

executed the program further causes the at least one computing device to at least reconfigure 

one of the plurality of computing devices to use a different network address in response to the 

third network address allocation being released. 

24. The non-transitory computer-readable medium of claim 22, wherein the third 

network address allocation is a subset of the first network address allocation or the second 

network address allocation. 

25. A system, comprising: 

at least one computing device; and 

at least one service executable in the at least one computing device, wherein 

when executed the at least one service causes the at least one computing device to at least: 

determine that a quantity of virtualized machine instances executed on a 

plurality of computing devices has changed; 

dynamically assign an updated network address allocation to a 

subdivision of a network in response to the quantity of virtualized machine instances, the 

subdivision including the plurality of computing devices; and 

reconfigure a router for the subdivision to implement the updated 

network address allocation. 
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26. The system of claim 25, wherein the quantity of virtualized machine instances 

has been increased relative to a previous quantity of virtualized machine instances hosted by the 

plurality of computing devices. 

27. The system of claim 25, wherein the quantity of virtualized machine instances 

employ a variable quantity of network addresses. 

28. The system of claim 25, wherein, in response to the updated network address 

allocation being implemented, the router is configured to advertise a contiguous network address 

allocation that includes the updated network address allocation and another network address 

allocation that is contiguous to the updated network address allocation and is unassigned to the 

subdivision. 

29. The system of claim 25, wherein when executed the at least one service further 

causes the at least one computing device to at least: 

determine a network address assignment velocity associated with the plurality of 

computing devices; and 

determine the updated network address allocation based at least n part on the 

network address assignment velocity. 

30. The system of claim 25, wherein when executed the at least one service further 

causes the at least one computing device to at least: 

determine a respective computing device type associated with each of the 

plurality of computing devices; and 

determine the updated network address allocation based at least in part on the 

respective computing device type associated with each of the plurality of computing devices. 
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31. The system of claim 25, wherein when executed the at least one service further 

causes the at least one computing device to at least determine the updated network address 

allocation based at least in part on contiguity of the updated network address allocation with a 

previous network address allocation. 

32. The system of claim 25, wherein the subdivision corresponds to a rack, and the 

router corresponds to a rack-associated router. 

33. A system, comprising: 

at least one computing device; and 

at least one service executable in the at least one computing device, wherein 

when executed the at least one service causes the at least one computing device to at least: 

determine that a quantity of virtualized machine instances hosted by a 

computing device included in a subdivision of a network has changed, the subdivision 

being assigned a network address allocation; 

dynamically release an assignment of a first subset of the network 

address allocation in response to the quantity of virtualized machine instances; and 

reconfigure a router for the subdivision to advertise a second subset of 

the network address allocation instead of the network address allocation. 

34. The system of claim 33, wherein the quantity of virtualized machine instances 

has been reduced relative to a previous quantity of virtualized machine instances hosted by the 

computing device. 

35. The system of claim 33, wherein when executed the at least one service further 

causes the at least one computing device to at least determine that the quantity of virtualized 

machine instances meets a threshold for releasing the first subset of the network address 

allocation. 
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36. The system of claim 33, wherein when executed the at least one service further 

causes the at least one computing device to at least reconfigure the computing device in the 

subdivision to use a first network address in the second subset of the network address allocation 

instead of a second network address in the first subset of the network address allocation before 

reconfiguring the router. 

37. The system of claim 33, wherein when executed the at least one service further 

causes the at least one computing device to at least: 

determine that the quantity of virtualized machine instances has changed again; 

assign another network address allocation to the subdivision in response to the 

quantity of virtualized machine instances that has changed again; and 

reconfigure the router for the subdivision to advertise the other network address 

allocation in addition to the second subset of the network address allocation. 

38. A method, comprising: 

determining, by at least one computing device, that a quantity of virtualized 

machine instances executed on a plurality of computing devices has changed; 

dynamically assigning, by the at least one computing device, an updated 

network address allocation to a subdivision of a network in response to the quantity of virtualized 

machine instances, the subdivision including the plurality of computing devices; and 

reconfiguring, by the at least one computing device, a router for the subdivision 

to implement the updated network address allocation. 

39. The method of claim 38, wherein, in response to the updated network address 

allocation being implemented, the router is configured to advertise a contiguous network address 

allocation that includes the updated network address allocation and another network address 

allocation that is contiguous to the updated network address allocation and is unassigned to the 

subdivision. 
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40. The method of claim 38, wherein the quantity of virtualized machine instances 

employ a variable quantity of network addresses. 

41. The method of claim 38, further comprising: 

determining, by the at least one computing device, a network address 

assignment velocity associated with the plurality of computing devices; and 

determining, by the at least one computing device, the updated network address 

allocation based at least in part on the network address assignment velocity. 

42. The method of claim 38, further comprising: 

determining, by the at least one computing device, a respective computing 

device type associated with each of the plurality of computing devices; and 

determining, by the at least one computing device, the updated network address 

allocation based at least in part on the respective computing device type associated with each of 

the plurality of computing devices. 

43. The method of claim 38, further comprising determining, by the at least one 

computing device, the updated network address allocation based at least in part on contiguity of 

the updated network address allocation with a previous network address allocation. 

44. The method of claim 38, wherein the subdivision corresponds to a rack, and the 

router corresponds to a rack-associated router. 
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