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- Which flow a packet belongs to PR Flow Queues

- When a packet becomes eligible for scheduling

- What order to schedule packet flows
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Existing DPDK HQoS Capabilities

I static inline enum rte_color

AT r‘te__tl.l_ops g rte_meter_srtcm_color_blind_check(struct rte_meter_srtcm *m,
/** Traffic manager node type get */ struct rte meter_srtcm_profile *p, =
rte_tm_node_type_get_t node_type_get; uint64_t time, -

uint32_t pkt_len);

/** Traffic manager capabilities_get */ Meter static inline enum rte.color

rte_tm_capabilities_get_t capabilities_get; rte_meter_srtcm_color_aware_check(struct rte_neter_srtcm *m,
/** Traffic manager level capabilities_get */ T struct rte_meter_srtcm profile *p, -
rte_tm_level_capabilities_get_t level_capabilities_get; uint64_t time, B

/** Traffic manager node capabilities get */ uint32_t pkt len,

rte_tm_node_capabilities_get_t node_capabilities_get; enum rte_color pkt_color);

static inline enum rte_color

/** Traffic manager WRED profile add */ rte_meter_trtcm_color_blind_check(struct rte_meter_trtcm *m,

rte_tm_wred_profile_add_t wred_profile_add; . struct rte_meter_trtcm_profile *p,

*% i J 3 * uint64_t time,

e e e e, | » CONGESHON [ 55 e

,/:* Iraf:ic zanagsr‘ sh:r‘eg \\'SED cgn‘éexz add/update */ rte_meter'_trtcm__color_aware_check(struct rte_meter_trtcm *m,

rte_tm_shared_wred_context_ada_update_ I I I I I I t struct rte_meter_trtcm_profile *p,
shared_wred_context_add_update; anage en uint64_t time,

/** Traffic manager shared WRED context delete */ uint32_t pktlen, .

rte_tm_shared_wred_context_delete_t = E=.coterds
shared_wred_context_delete; static inline enum rte_color __rte_experimental

rte_meter_trtcm_rfc4115_color_blind_check(
/** Traffic manager shaper profile add */ struct rte_meter_trtcm_rfc4115 *m,

struct rte_meter_trtcm_rfc4115_profile *p,

rte_tm_shaper_profile_add_t shaper_profile_add; e

/** Traffic manager shaper profile delete */ . uint32_t pkt_len);
rte_tm_shaper_profile_delete_t shaper_profile_delete; / Shaplng static inline enum rte_color __rte_experimental

/** Traffic manager shared shaper add/update */| rte_meter_trtcm_rfc4115_color_aware_check(
rte_tm_shared_shaper_add_update_t shared_shaper_add_ugdate; struct rte_meter_trtcm_rfc41lS *m,

/** Traffic manager shared shaper delete */ e e s LB
rte_tm_shared_shaper_delete_t shared_shaper_delete; uint32_t pkt len,

enum rte_color pkt_color);

e



HW Limitation for Fine-grained HQoS 2 DPDK
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Multi-tenant cloud network requires tens of thousands of flows
Limited and none-scalable Hardware Queue Number
Lack of flexibility for packet scheduler than software

Limitation of enough Board Memory to keep packets




Fine-grained HQoS reference design — Intel PAC I\@ PDK
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Fine-grained HQoS reference design - WRED @ PPDK
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Fine-grained HQoS reference design- Shaper & Sc PPDK

COS Layer VT Layer Port Layer
| A |
[ | I | \( ) . .
_w Shaper | ; 5 Queuing
— Shaper$ - | | - Queue ID from Metadata

_—»/shaper ——> R ™ Traffic enqueued into 64K queues in Board Memory

I
N :
I I
—» Shaper ! \:\ !
I I
' SRR -
- 1 :

: - Scheduling
Shaper —. | 5 i
::Sh e — /Shapﬂ’;'/,x" v | - 3-layer scheduler
aPper—T>pwr ¥ P - !
/VShaperaéfV R : SP"‘DWRR
—bShaper/ i .
g | | - Shaping
_wShaper—0mH o e __;* DWR\: <p W - Input queue shaper per scheduler layer and port shaper
— Shaper\i» DWR / SP )I,v R i ..
Ly Shaper,E—P R ’ E IE ° StatIStICS
I - Port packet + byte counters

64K Queues 8K USER | 8 Ports




Intel PAC N3000 HQoS API
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/* IPN3KE TM Node */
struct ipn3ke_tm_node {
TAILQ _ENTRY(ipn3ke_tm_node) node;
uint32_t node_index;
uint32_t level;
uint32_t tm_id;
enum ipn3ke_tm_node_state node_state;
uint32_t parent_node_id;
uint32_t priority;
uint32_t weight;
struct ipn3ke_tm_node *parent_node;
struct ipn3ke_tm_shaper_profile shaper_profile;
struct ipn3ke_tm_tdrop_profile *tdrop_profile;
struct rte_tm_node_params params;
struct rte_tm_node_stats stats;
uint32_t n_children;
struct ipn3ke_tm_node_list children_node_list;

HH

/* IPN3KE TM Hierarchy Specification */

struct ipn3ke_tm_hierarchy {
struct ipn3ke_tm_node *port_node;
/*struct ipn3ke_tm_node_list vt_node_list;*/
/*struct ipn3ke_tm_node_list cos_node_list;*/

uint32_t n_shaper_profiles;
/*uint32_t n_shared_shapers;*/
uint32_t n_tdrop_profiles;
uint32_t n_vt_nodes;

uint32_t n_cos_nodes;

struct ipn3ke_tm_node *port_commit_node;
struct ipn3ke_tm_node_list vt_commit_node_list;
struct ipn3ke_tm_node_list cos_commit_node_list;

/*uint32_t n_tm_nodes[IPN3KE_TM_NODE_LEVEL_MAX];*/
HH

const struct rte_tm_ops ipn3ke_tm_ops = {

¥s

.node_type_get = ipn3ke_pmd_tm_node_type_get,
.capablilities_get = ipn3ke_tm_capabilities_get,
.level_capabilities_get = ipn3ke_tm_level_capabilities_get,
.node_capabilities_get = ipn3ke_tm_node_capabilities_get,

.wred_profile_add = ipn3ke_tm_tdrop_profile_add,
.wred_profile_delete = ipn3ke_tm_tdrop_profile_delete,

.shaper_profile_add = ipn3ke_tm_shaper_profile_add,
.shaper_profile_delete = ipn3ke_tm_shaper_profile_delete,

.node_add = ipn3ke_tm_node_add,

.node_delete = ipn3ke_pmd_tm_node_delete,
.hierarchy_commit = ipn3ke_tm_hierarchy_commit,

2018'Q3 DPDK with FPGA TM Offloading POC, enable 64k
flows

2019'Q1 DPDK with PAC N3000 FPGA TM Offloading
upstream 64K flows



Summary of FPGA based HQ0S 2 DPDK

More configurable and flexible than NIC
Provide Fine-grained HQoS to Multi-tenant cloud network
Need lots of Board Memory to keep all packets

Can software take up some parts of HQ0S?



Fine-grained Partial Offload HQo0S @ PFDK
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[Classifier Thread] Packet classifier, divides input packets into different flow, load balance and
dispatch flow to different queue

[Enqueue Thread] Meter, mark color and calculate WRED for different queue and enqueue

[TX Thread] Generate queue info for FPGA Shaping, packets are sent from NIC DMA
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