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Redfish

« APlused to manage servers and equipment

001110

« Wide industry backing, evolving scope

» Approachable for developers, supports Provide data to answer the question:
HTTP/1.1 and HTTP/2 .
flban / Is gRPC a suitable transport
« Payloadis human readable, machine capable for the Redfish data model?

gRPC

 Possible new approach for Redfish transport

« Claimed efficiency gains and improved @ RPC

throughput

« Payload not human readable
(Protocol Buffers / Protobuf)

»-* Leading the Future of IB\IJi
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"http://redfish.dmtf.org/schemas/v1l/Memory.vl_21_@.json",
"#/definitions /Memory™,
"$schema™: "http://redfish.dmtf.org/schemas/vl/redfish-schema-vl.json",
"copyright™: "Copyright 2&14-2825 DMTF.",
"definitions":
"Actions™: {--

Fa
"BaseModuleType™: {--

1

I _
"OEL": e 5

"DisableMasterPassphrase™: |-

¥
"DizablePassphrase”: { .
Ta

"ErrorCorrection™:

1
I

"FreezeSecurityState™: {-- npt%onal
. optional
i optional
"HealthData": {-- optional
ts : . . opticnal
"InjectPersistentPoison™: {-- optional
}’. repeated
"Links®: {-- optional
s optional
"Memory": {- optional
¥s optional
"MemoryClassification"”: { - optional
I optional
"MemoryDeviceType”: {=- opticnal
1, opticnal
"Memorylocation™: {-- optional
1 optional

I

Redfish Schema

message Memor

v {

Redfish.odata.context odatacontext = 1 [json_name = "@odata.context"]; // ['odata', "context']
Redfish.odata.etag odataetag = 2 [json_name = "Bodata.etag"]; // ['odata’, 'etag']
Redfish.odata.id odataid = 3 [Json_name = "@cdata.id"]; // ['odata', 'id"']

Redfish.odata.type odatatype = 4 [json_name = "@odata.type"]; // ['odata’, "type']

int32 allocation_alignment_mi_b = 5 [json_name = locationAlignmentMiB™]
int32 allocation_increment mi_b = & [json_name = "AllocationIncrementMiB™]; // The size of the small
int32 allowed_speeds_m_hz = 7 [json_name = “"AllowedSpeedsMHz"]; // Speeds supported by this memory d
Redfish.odata.id assembly = & [json_name = “fAssembly™]; // The link to the assembly resource associa
BaseModuleType base_module type = 9 [json_name = "BaseModuleType®]; // The base module type of the m
int32 bus_width_bits = 18 [json_name = "BuskidthBits"]; // The bus width, in bits.

L c_x 1 = 11 [json_name = "CXL"]; // C¥L properties for this memory dewice. ['Memory', 'CXL']
int32 cache_level = 12 [json_name = "Cachelevel™]; // The level of the cache memory.

int32 cache_size_mi_b = 13 [json_name = "CacheSizeMiB"]; // Total size of the cache portion memory i
int32 capacity_mi_b = 14 [json_name = “"CapacityMiB"]; // Memory capacity in mebibytes (MiB)
Redfish.odata.id certificates = 15 [json_name = “"Certificates"]; // The link to a collection of cert
bool configuration_locked = 16 [json_name = "ConfigurationLocked”]; // An indication of whether the
int32 data_width_bits = 17 [json_name = "DataWidthBits"]; // Data width in bits.

Protobuf Definition

// The boundary that mem




message Memor

opticnal
optional
optional
optional
optional
optional
repeated
opticnal
opticnal
optional
optional
opticnal
optional
optional
opticnal
opticnal
opticnal

v {

Redfish.odata.context cdatacontext = 1 [json_name =

Redfish.odata.etag odataetag = 2 [json_name =
Redfish.odata.id odataid = 3 [json_pame =
Redfish.odata.type odatatype =
int32 allocation_alignment_mi_b =
int32 allocation_increment_mi_b =
int32 allowed_speeds_m_hz = 7 [Jjson_name =
Redfish.odata.id assembly = 8 [json_name =
BaseModuleType base_module_type =
int32 bus_width_bits = 18 [json_name =
OfL c_¥_1 = 11 [json_name =

4 [Json_name = "
5 [json_name
& [Jjson_name
"AllowedSpeedsMHz"]; // Speeds supported by this memory d
"Assembly”]; // The link to the assembly resource associa
93 [json_name
"BusWidthBits"]; // The bus width, in bits.

"CXL"]; // OIL properties for this memory device. ['Memory', 'CNL"]

"@odata.context"]; // [‘odata’, "context"]
"@odata.etag"]; // ['odata", 'etag']
"@odata.id"1; // ['odata', 'id"]
godata.type"]; 7/ ['odata", 'type’]

locationAlignmentMiB"]; // The boundary that mem
= "AllocationIncrementMiB"]; // The size of the small

= "BaseModuleType™]; // The base module type of the m

int32 cache_level = 12 [json_name = "Cachelewvel™]; // The level of the cache memory.
int32 cache_size_mi_b = 13 [json_mame = "CacheSizeMiB"]; // Total size of the cache portion memory i
int32 capacity_mi_b = 14 [json_name = "CapacityMiB"]; // Memory capacity in mebibytes (MiB}.
Redfish.nrjiata.i&? certificates =_ZE5 [json_name - // Message Definition
bool configuration_locked = 16 [json_name = "(g X X R
N . A . | type y struct {
int32 data_width_bits = 17 [json_name = "Dataki e e R
state protoimpl e protogen:
N M Odatacontext *pdata. " protobuf:
PrOtObUf D@ﬁ nltlon Odataetag *odata ag “protobuf:
Odataid *pdata.Id " protobuf:
Odatatype *pdata.Type " protobuf:
AllocationAlignmentMiB " protobuf:
AllocationIncrementMiB " protobuf:
AllowedSpeedsMHz " protobuf:
Assembly " protobuf:
BaseModuleType .BaseModuleType " protobuf:
BuskidthBits " protobuf:
oL " protobuf:
Cachelevel " protobuf:
CacheSizeMiB " protobuf:
CapacityMiB " protobuf:
G e n e ra ted G O Certificates " protobuf:
ConfigurationLocked " protobuf:
COd e DataWidthBits *protobuf:

"open.vl"”

"bytes,1,opt,name=odatacontext)
"bytes,2,opt,name=odataetag, jsi
"bytes,3,opt,name=odataid, json:
"bytes,4,opt,name=odatatype, jsi|
"varint,5,opt,name=allocation_j
"varint,6,opt,name=allocation_|
"varint,7,rep, packed,name=allo
"bytes,8,opt,name=assembly, jsol
"varint,9,opt, name=base_module
"varint,18,opt,name=bus_width_|
"bytes,11,opt, name=c_x_1, json=|
"varint,12,opt,name=cache_leve,
"varint,13,opt,name=cache_size|
"varint,14,opt, name=cap ;_m;
"bytes,15,o0pt, name=certific
"varint,16,opt,name=configurat;
"varint,17,opt,name=data_width,




“@odata.type”: "#Memory.vl_21_@.Memory”,

“Td": "DIMML®, &odata.Type{Type: "#Memory.vl 21 @.Memor
"Name" ',,J Slot 17, Id: &Resource.Id{Id: proto.5tring("DIMM1™)3},
"RankCoun 2, Name : &Resourc {
"MaxTOPMilliWatts™: [ RankCount: proto.Int32(2},

12088 MaxTDPMillilatts: []int32{12600},
1. CapacityHiB: proto.Int32(32768),
"CapacityMiB": 32768, DatalidthBits: proto.Int32(64),
“DatahlidthBits": 64, BusWidthBits: proto.Int32(72),
"BusiidthBit 72, ErrorCorrection: ErrorCorrection.ErrorCorrection_ERROR_CORRECTION_MULTI_BIT_E_C_C.Enum(),
"Er‘rcr"Ccr"re:‘t.:icn" “MultiBitECCY, MemorylLocation: &MemorylLocation.MemorylLocation{
"‘-‘emEr'_cLD:a:mn": Socket: proto.Int32(1),

"i:;:i;c;ni:‘cller"- 1 MemoryController: proto.Int32(1),

Y Channel: proto.Int32(1),

Channel": 1, s

"glot": 1 5lot: proto.Int32(1),
Ts Ts
“Location": { Location: &Resource.loc

"Partlocation”: { PartLocation: &Resou ocation{

“Servicelabel® 117, Servicelabel: proto.5tring("DIMM 1"),

"LocationType": "Slot", LocationType: Resource.LocationType LOCATION_TYPE_SLOT.Enum(),
"LocationOrdinalValue": @ LocationOrdinalvalue: proto.Int32(a),
] bs
Ta ¥
“MemoryType™: "DRAN", MemoryType: MemoryType .MemoryType MEMORY_TYPE_D_R_A_M.Enum(},
"MemaryDeviceType”: "DDR4”, MemoryDeviceType: MemoryDeviceType.MemoryDeviceType MEMORY_DEVICE_TYPE_D_D R4.Enum(),
‘BasetiboduleType: B BaseModuleType:  BaseModuleType.BaseModuleType BASE MODULE TYPE_R_D_I M M.Enum(),

emoryMedia®: [

MemoryMedia: []Memor dia.Memor diaf

] . MemoryMedia.MemoryMedia MEMORY_MEDIA D R_A M,
"Status": Ts
"State” Status: &Resource.Status{
"Heal State: Resource.State STATE_EMABLED.Enum(),
T Health: Resource.Health_HEALTH_OK.Enum(),
"EnvironmentMetrics”: { T,
“@odata.id": "/redfish/vl/.../EnvironmentMetrics” EnvironmentMetrics: &odata.Id{Id: "/redfish/vl/.../EnvironmentMetrics"},
Ta Odataid: &odata.Id{Id: "/redfish/vl/Systems/437XR1138R2/Memory/DIMM1"},
"@odata.id”: "/redfish/vl/Systems/437XR1138R2/Memory/DIMML", T

"@Redfish.Copyright”: "Copyright 2@14-2825 DMTF."

} | | | | ~_Protobuf Message Object




"@odata.id":
“@cdata.ty :
"BaseModul eT”pe
"Buslidth
"CapacityMis":
"DEta.lldt’lB t

: "/redfish/vl/Systems/437XR1138R2/Memo ry/DIMMI™ T,

ype”: "fMemory.vl_21 8.Memory” },

var demoMemoryProto Mes .fEnvironmentMetrics” },

"ErrorCorrection”

Odatatype:

....... YPE “Id": { "Id":

Id: . A

h Location™: {

Name: . L "PartLocation™: {

RankCount: proto.Int32(2), "LocationOrdinalValue™: @,

NaxTDP.j,:'l,];J,.;i._l.\'at‘ts: [1int32{128007}, "LocationType": "Slot",

CapacityMiB: proto.Int32(32768), "Servicelabel”: 1

DatalidthBits: proto.Int32(64), 3

BusWidthBits: proto.Int32(72), £ .

ErrorCorrection: ErrorCorrection.ErrorCorrection_ERROR_CORRECTION_MULTI_BIT_E_C_C.Enum(), “MaxTDPMilliMatts": [ 12808 1,

MemoryLocation: &MemorylLocation.Memorylocation{ "_‘emcrl“? ceType DoR&™, d .
Socket: proto.Int32(1), 'emEE;a:w J SOnN E ncodain g
MemoryController: proto.[1t32-:1:-, "MemoryController”: 1,

Channel: proto.Int32(1), "slot™: 1,
51ot: proto.Int32(1), "Socket": 1

Ta b
Location: &Re n "M

lemoryMedia™: [ "DRAM" ],

PartLocation: &4e=3w : "DRAM",
ServiceLabel: proto.String("DIMM 1"}, i # 5lot 17 3,
LocationType: Resource.LocationType LOCATION_TYPE_SLOT.Enum(),
LocationOrdinalValue: proto.Int32{@), s main
}s BB BB 86 81 4a Ba 99 B2 6a 20 74 VO 7B 65 2e 67 J 1type.g
1, 6f 67 67 6c 65 61 7@ 69 73 2e 63 6T 6d 2f 52 65 oogleapi s.com/Re
- . 64 66 69 73 68 2e 4d 65 6d 6T 72 79 2e 4d 65 &d dfish.Me mory.Mem
MemoryType: MemoryType.MemoryType_MEMORY_TYPE_D_R_A_M.Enum(}, 6F 72 70 12 eb 81 1a 2e @8a 2c 2f 72 65 64 66 6O ary ) ,.-"Igel:lfi
MemoryDeviceType: MemoryDeviceType.MemoryDeviceType_MEMORY_DEVICE_TYPE_D_D R4.Enum{), 73 68 2f 76 31 2f 53 79 73 74 65 6d 73 2f 34 33 sh/vl/Sy stems/43
BaseModuleType: BaseﬂoduleType BaseModuleType BASE_MODULE_TYPE_R D I M M.Enum(}, 37 58 52 31 31 33 38 52 32 2f 4d 65 6d 6f 72 79 TXR113BR 2/Memory
MemoryMedia: [ IMemory ia.Memo edial 27 44 49 4d 4d 31 22 18 8a 16 23 4d 65 6d &6f 72 /DIMML™ #Memor
) . - 79 2e 76 31 5f 32 31 57 38 2e 4d 65 6d 6f 72 70 y.vl 21 8.Memory
MemoryMedia. MemoryMedia_MEMORY_MEDIA D _R_A_M, 48 B1 50 4B 70 56 BB B? 58 81 48 b? 81 41 Ba If H-PHp @ A2
Ta 2f 72 65 64 66 60 73 68 2f 76 31 2f 53 79 73 74 fredfish /v1/Syst
Status: BResource.Status{ 65 6d 73 2f 34 33 37 58 52 31 31 33 38 52 32 2f ems/437x R1138R2/
. ¢ 4d 65 6d 6F 72 79 2f 44 40 4d 4d 31 2f 45 Ge 76 Memory/D IMM1/Env
State: R .State_STATE_ENABLED.Enum(} . !
. alzh_ RE“““E . al,':; HeALT Ot i 60 72 Gf Ge 6d G5 6e 74 4d 65 74 72 60 63 73 b8  ironment Metrics
galtn: Resource.nealtn | _OK.Enum(}, 81 83 €2 @1 67 6a 85 44 40 4d 4d 31 82 B2 Be 3a D IMM1
Ta Bc B8 B0 18 81 2a 86 44 49 4d 4d 28 31 aa 82 B2 *-D IMM 1
EnvironmentMetrics: &odata.Id{Id: "/redfish/vl/.../EnvironmentMetrics"}, ed 5d b8 82 84 c2 82 B8 88 81 18 81 18 81 28 A1 ]
Odataid: odata.Id{Id: "/redfish/vl/Systems/437XR1138R2/Memory /DIMML"}, ca 82 81 61 @ 62 81 Ba @3 @d 6a b 44 40 4d 4d DIMM
S S 2@ 53 6c 67 74 28 31 T8 33 82 ba B4 84 168 81 28 5lot 1
¥ g1 12 2c 2f 72 65 64 66 73 68 2f 76 31 2f 53 ,fredf ish/vi/s

Protobuf Message Object | | Protobuf\/\/we Fncoding




Test Conditions:
Average Request Rate

(Higher is better) o 24 Client Workers
40.0K 35.9K 348K 35.6K 36.5K 37.3K . Persistent
Connections
30.0K 25.2 26-5K 26.2K 25.1K 24.6K
Q 22.5K 22.4K 20.7K 219
a 18.4K ) .
5 200K Observations:
* look  HTTP2 shows modest
gainsover HTTP1
0.0
ServiceRoot AccountService Manager System Memory * gR PC requeSt rate
similar across
Median Marshal Duration (Server) Median Unmarshal Duration (Client) payloads
el (Lower is better) el (Lower is better) « JSON encode/decode
S S 50 much slower than
2 ; 3 a0 Protobuf
5 S
2, g ¥
= =
, 20 m HTTP1
I 10 II B HTTP2
O S-erv:Root AccountService Manager System Memory 0 ServiceRoot AccountService Manager System Memory g R PC
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For Redfish Clients: Yes! For Redfish Servers: Maybe. .. Additional Research:

* Reduced resource usage * Increased overall throughput * gRPCWith JSON Payload (gNMI)
* Decreased network load * Increases load on server per client * HTTP Library with Protobuf
* Increased throughput « Strained embedded environment Payload
* Positive developer « (Protobuf Definitions Size, CPU, * Repeat benchmarks with Python
experience Marshalling) * Measure streaming payload
Normalized Server CPU Utilization Normalized Client CPU Utilization
(Lower is better) (Lower is better)
g 15 8 30
g Ei
g g
o 10 T 20
S s 3 10 m HTTP1
- © B HTTP2
0 0
ServiceRoot AccountService Manager System Memory ServiceRoot AccountService Manager System Memory g R PC

;_.;:_':L.eading the Future of AL -




Benchmark donated to OCP Hardware Management Project

Protobuf conversion code donated to DMTF

Map additional Redfish featuresinto RPC style

Consider additional transport/payload configurations

Investigate Protobuf versioning, OEM extensions

b »., Leading the Future of AI. "




Thank You!




Overnead Measurement
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Duration (ms)
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Median Request Duration
(Lower is better)
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ot ervice Manager System Memory
0.84 1.28 1.03 1.14 11
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0.537 0.594 0.554 0.53 0.507

Encryption Impact
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Request Rate Without Telemetry

Average Request Rate —Telemetry Enabled
(Higher is better)

50.0K
20.0K 35.9K 34.8K 35.6K 36.5K 37.3K
o 26.5K 26.2K
& 300K 252K 22.5K 22.4K ok 2K 21.9k 246K
S 18.4K :
2 20.0K
0.0
ServiceRoot AccountService Manager System Memory
Average Request Rate - Telemetry Disabled
(Higher is better)
50.0K 43.1K
39.7K 39.1K 38.8K 40.6K
40.0K 37.1
: 32.2K K28 3K
(8] .
ﬁ 30.0K 25.2 22.3Ig4'7K
& 20.0K
10.0K
0.0

ServiceRoot AccountService Manager System Memory




Payload Sizes

Bytes Exchanged for Single Request
(Lower is better)

6KB

5KB

4KB

3KB

2KB

1KB I I

0 ServiceRoot AccountService Manager System Memory

EHTTP 1 928 4KB 2KB 3KB 2KB
B HTTP 2 1KB 5KB 3KB 4KB 2KB
W gRPC 2KB 4KB 3KB 3KB 2KB

4,500KB
4,000KB
3,500KB
3,000KB
2,500KB
2,000KB
1,500KB
1,000KB

500KB

o

EHTTP1
BHTTP2
= gRPC

Bytes Exchanged for 1k Requests

(Lower is better)

ServiceRoot AccountService Manager System Memory
385KB 3,924KB 1,957KB 2,742KB 1,160KB
202KB 3,784KB 1,777KB 2,561KB 936KB

1,001KB 2,220KB 1,113kB 1,532KB 733KB




Worker Count

Reg/sec Overall Req/sec Per Worker
60K 3K
3K
50K
o 2K
3
40K 2 2
2 £ g
(2]
= 30K
& 500
20K .
1 10 100 1000
10K
Number of Workers
0
1 10 100 1000 —@—HTTP1 —®—HTTP2 —@—gRPC

Note: Logarithmic Scale
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