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-H “X-Debug: probe”
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NOT SECURE!



NextHop 
Design
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Why

Performant

Simple

How

Modular 
Routing Code
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What

Define the selection behavior of 
transaction proxy connection 

with modular plugins.

AKA: Robustly find a valid upstream.
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Playback hours
Design Update: 
Internalizing Session Manager to allow more flexibility to the resolver script.
NextHop IP Generator  -> Proxy Transaction Generator

      



19

CDN Config Example
 cdn_map = {

“pod_a”: {parents: [], “seed”: 13, “vip”: vip_a, “hosts”: [a1,a2,a3,a4,...]},

“pod_b”: {parents: [“pod_a”], “seed”: 17, “vip”: vip_b, “hosts”: [b1,b2,b3,b4,...]},

“pod_c”: {parents: [“pod_a”], “seed”: 23, “vip”: vip_c, “hosts”: [c1,c2,c3,c4,...]},

… }

selfPod = findSelfPod(cdn_map)

peers = cdn_map[selfPod][“hosts”]

parents = listParentHosts(cdn_map, selfPod)

not origin
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Resolver Config Example
request = Request()

hosts = First(2, CHash(peers, request)) + CHash(parents, request) + request

hosts = First(2, CHash(peers, request)) + CHash(parents, request) + request

ips = EtcHost(ok_hosts) + CurrentIp(ok_hosts) + DNSCache(ok_hosts) + DNS(ok_hosts)

ok_ips = IpStatus(HealthCheck(ips))

pxtxn_stream = SessionMgr(ok_ips)

Resolve(pxtxn_stream, “tumblr”)
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Remap Config Example

map https://static.tumblr.com           https://sc.yimg.com     @resolver=“tumblr”

● Only used to map origins. No longer have to remap to next layer of cache. 

● Remap configs at CDN layers will likely converge.

map https://static.tumblr.com           https://static.tumblr.com     @resolver=“tumblr” 
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Discuss:
Async Event System
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Experimental timeline
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● Modern C++ & STL
● Minimal Blocking Containers
● Shared Data Storage

● Connection Generator
● Modular Routing Code

● Config Routing 
Architecture
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Phase 0: 
Shared 
Data 
Storage
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of NextHop



HostDB
HttpConnectionCount
HostStatus
CARP/Host
ParentHost
HealthCheckPlugin

26

PerformantSimpleExtendibleData Design:

Currently host state is stored by system.

Each new system requires 
● new storage container
● reimplement thread safety
● indexing and hashing
● performance optimization
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PerformantSimpleExtendible

Scale with lower overhead.

HostDB
HttpConnectionCount
HostStatus
CARP/Host
ParentHost
HealthCheckPlugin

Each new system requires 
● Alloc fields in sharedData container

HostSharedData
AddrSharedData

store

ExtendibleData Design:

:Extendible & Modular Routing Code
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PerformantSimple

Data storage API
:Simple & Easy to write fast code

  HostDB
auto fld_dns_record = HostSharedData.schema.addField<COPYSWAP, vector<IpAddr>>(“dns_record”);
auto fld_dns_ttl = AddrSharedData.schema.addField<ATOMIC, uint32_t>(“dns_ttl”);
...
auto host_data = HostSharedData.find(hostname);
if (host_data) {

auto addrs = host_data>get(fld_dns_record);
auto ip_ttl = AddrSharedData.find(addrs[0])->get(fld_dns_ttl);

}

ExtendibleData Design:

Type Safety
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PerformantSimple

:Simple & Minimal Blocking Containers
Data storage API

  HostStatus
auto fld_host_oor = HostSharedData.schema.addField<BIT, bool>(“host_OOR”);
auto fld_addr_oor = AddrSharedData.schema.addField<BIT, bool>(“addr_OOR”);
...
auto host_data = HostSharedData.find(hostname);
if (host_data) {

if (host_data->get(fld_host_oor) {
…
auto addr_data = AddrSharedData.find(addr);
if (addr_data) {

if (addr_data->get(fld_addr_oor) {

ExtendibleData Design:

lock, cp shared_ptr, unlock

lock free atomic

Simple
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PerformantSimpleExtendibleExtendibleData Design:



Code Review Invite:
(Can we make a Nexthop Branch?)
● Aligning atomics in heap
● writer_ptr w/ COPYSWAP
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PerformantSimpleExtendibleData Design:

Less continuations. 

More concise code.



Columns 
vs Rows
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Optimizing CPU cache usage 

PerformantSimpleExtendible

Host

Field

Data Design:
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PerformantSimpleExtendible

OperateAllHosts(Field) stored by Field  ✔ Optimal CPU cache usage

OperateAllFields(Host) stored by Field ❌ CPU Cannot preload cache  

OperateAllHosts(Field) stored by Host ❌ CPU Cannot preload cache 

OperateAllFields(Host) stored by Host ✔ Optimal CPU cache usage

Host

Field
CPUs will more reliably precache 
data when it is stored for 
contiguous reads.

Data Design:



HostDB
HttpConnectionCount
HostStatus
CARP/Host
ParentHost
HealthCheckPlugin
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PerformantSimpleExtendible

Improve CPU cache usage.
Expect performance wins. 

HostSharedData
AddrSharedData

Data Design:
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PerformantSimpleExtendible

Shared Data storage:
● reduce overhead work 
● more concise code
● improve CPU cache efficiency

Data Design:



Discuss:
Shared Storage 
Opportunities & Risks
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● Config Routing 
Architecture
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Experimental timeline
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Phase 1:
Modular 
Routing 
Code

request = Request()

hosts = First(2, CHash(peers, request)) + CHash(parents, request) + request

ok_hosts = HostStatus(hosts)

ips = EtcHost(ok_hosts) + CurrentIp(ok_hosts) + DNSCache(ok_hosts) + 

DNS(ok_hosts)

ok_ips = IpStatus(HealthCheck(ips))

pxtxn_stream = SessionMgr(ok_ips)

Resolve(pxtxn_stream, “tumblr”)
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Generate - increase stream length

● ConsistentHash
● DNS
● SessionMgr

Filter - decrease stream length

● First(n)
● HostStatus
● HealthCheck

Modify 

● EtcHost
● ServeIfCachedOnly

Sort

● LoadBalancing
● RR

functor

request streamfunctor

request stream

functor

request streamfunctor

request stream

functor

request stream

request stream



Discuss:
RoundRobin 
vs 
Uniform Random
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NH
Health
Check
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● Init Down
● While Down

○ disable ip usage
○ fetch every 1000 ms

■ upon 3 sequential hits, set Up
● While Up 

○ enable ip usage
○ fetch if no response in last 1000 ms

■ on 1 failure, set Down

 

***all numbers configurable separately.

Upstream Health Check States



Discuss:
Host Up/Down Metrics 
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Discuss:
Pre-warming cache
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Discuss:
Hot Object Caching
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Discuss:
Load Balancing 
Metrics & Methods 

48



0

1

2

● Modern C++ & STL
● Minimal Blocking Containers
● Shared Data Storage

● Connection Generator
● Modular Routing Code

● Config Routing 
Architecture
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Experimental timeline



The End
BONUS Discussion:
Edge Compute
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