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Legal Execution, Memory Dependences, [126]
Legal Sequential Execution, Memory Encryption Engine, 688
LET Rate, [639] Memory Model,
Line Edge Roughness, [657] Memory Models, [89]
Linear Regression, Memory Operation, [129]
Links, Memory Wall,
Livelock, Merkle Tree,
LLC, (35| [546] Mesh Topology, [340
Load Latency Speculation, [[52] MESI Protocol,
Load Linked and Store Conditional, Message, [346]
Load-store Forwarding, [128| Message Authentication Code, see MAC
Load-store Queue, see LSQ Metal Layers, [339
Load-use Hazard, Micro-operation, see Microinstruction [84]
Local Buffer, [713] Microbumps, [593]
Local History, [74] Microcode Memory, B17]
Local Miss Rate, Microinstruction,
Local Wires, MIMD, [23]
Lock, Minimally Oblivious Routing, [371
Lock Set Algorithm, MISD, [423]
Lock-free Algorithms, Miss Penalty,
Logical Masking, Miss Status Handling Register, see MSHR [304]
Lookahead Routing, [398 Mixed Mode Accesses, [516
Lookup Tables, [T31] Model Checking, [652]
Loop Fusion, [I83 MOESI Protocol, 69|
Loop Invariant based Code Motion, [181] Moore’s Law,
Loop Optimizations, [I87] MPMD, [£23]
Loop Predictor, MRAM, [585)]
Loop Tiling, [30§] MSHR, [304]
Loop Unrolling, primary miss, [304]
Loop-Carried Dependence, [I89] secondary miss, [305)
Loosely Coupled Multiprocessors, MTBEF, [638]
LRU, [267] MTTF, [638]
LSQ, MTTR, [638]

design, Multicore,

forwarding, [I2§ MultiMaster, [645

load queue and store queue, [129 Multiply and Accumulate Operation, [712
LVPT Table, [T61] MultiSlave, [645]

Multithreaded Execution,

MAC, Mutual Exclusion,
Man-in-the-middle Attack,
Mapping of Loops, [713 NBTI, [663]
Marking an Instruction, [I38] Negative Bias Temperature Instability, see NBTI
Markov Prefetching, [320] 663
Markov Property, [320 Network Diameter, |340
Matrix Arbiter, [390 Network Topology, [338
Measurement, [636] bus, [338

Memory Address, 28] Neural Networks, [705]



789

Smruti R. Sarangi

inferencing, [708
training, [708|
Neuromorphic Circuits, [735]
Next Line Prefetching,
NLR, see No Local Reuse Architectures
No Local Reuse Architectures, [715)
No-Dep-Cycle, [45§
NoC,
NoC Evaluation Metrics,
NoC Simulation,
Node Table based Routing, [381]
Non-blocking Caches, [304]
Non-Selective Replay,
Non-uniform Cache Architectures, see NUCA Ar-
chitectures BTl
Nonces, [683]
Nondeterminism, [649]
Nonvolatile Memory,
NUCA Architectures,

nvce, 225
NVM, B77

Oblivious RAM, see ORAM
Oblivious Routing, B71]

Off-Axis Illumination, [661

ofmap, see Output Feature Map
On-chip Network,

On-Off Flow Control, 349
One-Time Pad,

00O Processor, (48]

Opacity, [516]

Open Bit Line Array Architecture, 541
Open Page Access Policy,
OpenCL, 225

Operand Fetch,

Optical Proximity Correction, [661]
ORAM,

Orphan Instructions,

0S8, see Output Stationary [717]
Out-of-order Processor, [48]
Output Feature Map, [708]

Output Feedback Mode,
Output Stationary, [717]

Oxide Thickness Variation, [657

Oxygen Vacancy,

P-N Junction Reverse Bias Current, [614]
Packet,

PAg Predictor, [76]

Page, 274

Page Fault, 277]

Page Fault Snooping Attacks,
Page Table, 276|

Page Walk,

PAp Predictor, [7§]

Parallel Execution, [432]

Parallel Reduction,

Parameter Variation, [656]

Partial Store Ordering , see PSO
Partial Sum, [712

Partially Mapped Scheme, [A706]

Pass Transistors, [283

Path Diversity,

Path ORAM,

Pattern History Table,

PC Address,

PCM, 588

PE,

Per-location Sequential Consistency, see PLSC[437]
Performance Equation,

Phase Change Memory, see PCM
Phase Shift Masking, [661]

Phit, [347]

Photolithography,

PHT , see Pattern History Table[75]

Physical Addresses,
Physical Memory Space, [274]
Physical Register File, 0§
Physical Registers, [08|
Physically Unclonable Function , seePUF
PIM,
Pipeline Bubble,
Pipeline Damping, [648
Pipeline Diagram, [33]
Pipelined Caches, [302]
Pixel,
Pixel Engine,
Placement, [46]
Plaintext, [671
PLSC, [437] [457]
Point of View, 29
Pointer Chasing,
Poison Bit, [163]
Polarization, 582
Polymorph Engine,
attribute setup, 222]
hull shader, 22]
stream output, 222]
tessellation,
vertex shader,

viewport, 222]

viewport transformation, 222]
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window, Rank,
Pooling Layer, [T08 RAW Dependence,
max pooling, [70§| RC4, [676]
Port, hardware implementation, [677]
Power Gating, [628§| RC4 Stream Cipher, [676]
Power Gating Noise, [629] Read Leveling, [566)
Power Grid, [340] Read Postamble,
Power Management, Read Preamble, [566
Power Models, Read-from Edge, [45]]
Power of Atomic Operations, Reconvergence, [241]
Power Plane, [340) Redo Log,
PowerPC Memory Model, [494] Redox ReRAMs,
Pre-execution Techniques, [328 Reduce Operation,
Precharging, [281 Reduction, |[713
Precise Exceptions, 56 [134] Refresh,
Predecoder, [§4] Refresh Management, [573]
Predicated Execution, Register Alias Table,
Prefetch Length, Register Release,
Prefetch Width, Register Renaming, [54]
Prefetching Register Spilling,
data, see Data Prefetching Register Write-back, [28]
instructions, see Instruction Prefetching[319] Registered Memory, 562]
Prime+Probe, Relations, [449]
Private Key, [678 Release Consistency,
Process, [271] [419] Release Instruction,
Process Variation, [656 Reliability,
Processing Block, ReLU Function, [706]
Processing Element, see PE [712] Remote Attestation, [687]
Processing in Memory, [733] Rename Table,
Processor Consistency, [194] Renaming,
Profiling, Rendering, 219
Program Order, Reorder Buffer,
Program Order Edge, [450] Repeaters, [337]
Program Phase, [256] Replay, [162]
Programming GPGPUs, 225 Replay Attack,
Properly Synchronized Programs, [502 Replay Queue, [166]
Pseudo-LRU, [267] ReRAM, [590]
PSO, 494 Resample and Resync, [561
PTX, 225 Reservation Stations, [I77]
Public Key, [678 Resistive RAM , see ReRAM [590]
PUF, [679 Resistive Switching Phenomenon, [590)
Punchthrough Current, Restoring a Read,
Retiming Lemma, [726]
QDR Memory, [557] Retirement, [[34]
Quad Data Rate Memory, Retirement Register File, [T40]
Qualcomm Processors, Return Address Stack, [82]
Quoting Enclave, [693 Reverse Biasing, [616)
ROB, see Reorder Buffer
Radiation, [619 ROB Entry, 139
Radiation Hardening, [641 Roofline Model,

Random Variation, [657] Root of Trust, [636]



791

Smruti R. Sarangi

Round Robin Arbitration, |[389
Route Computation, [380]

Router, [337]

design, 37§

pipeline, 395
Router Bypassing, [398]
Routing, [46] [361]

dynamic, [361]

static, [361]
Row Stationary,
Rowhammer Attack,
RS, see Row Stationary [717]
Runahead Execution, 32§

SASS,

Saturating Counter, [70]
Scan Chain, [652
Scheduling, [T0§|
Scoreboarding, [203]
Sealing,

Secure Architectures,
Security, [67]]

Select,
tree based select unit,

Semi-systolic Array,

Semiconductor Package,

Sense Amplifier, 284] [541]

Separable Allocator,

Sequential Consistency,

Sequential Execution,

Serializability, [516

Serialization, 430]

Session Keys, [679]

Set Associative Cache,

SHA, [681]

shader,

Shared Cache, [125]

Shmooing, [652

Short-Circuit Power, [613

Shuffle Traffic,

Side Channel,

Side-Channel Attacks, [696]
classification,
countermeasures, [699]

Sigmoid Function, [706]

Signals, [654]

Silent Data Corruption, [643]

Silent Stores, [181

Silicon Traps,

SIMD, [423]
SimpleRisc ISA, [741]

SIMT, 237

Simulator, [744

Simultaneous Multithreading,
Single Cycle Processor, [30]
Single Lock Atomicity,
SingleSlave,

SISD, [A23]

Skewed Associative Caches, [305
Sleep State, [629]

Sleep Transistors, [629]

SM,

Snoopy Protocol, [464]
SoC, [755

Soft Errors, [638
Software Pipelining, [I86]
epilogue, [191]
prologue, [19]]
Software Transactional Memory,
Source Routing, [380]
Source Synchronous Bus,
Space-Time Diagram, [353]
Spatial Locality,
Spatial Reuse,
Speculation, [152
Speculative Execution Attacks,
Speculative VC Allocation, [399]
Spin Lock, [#44] [483]
Spin-Transfer Torque, [586
Splicing Attack,
SPMD, [423]
Spoofing Attack, [68]]
Squashing, [162]
SRAM Array, 279
SRAM Cell,
Stacked Capacitors, [538
Start-gap Wear Leveling, [590)
Starvation, [362] [483]
Static NUCA, [407]
Stationarity,
Statistical Static Timing Analysis, [661
Steady-state Analysis, [618
Steady-state Thermal Analysis,
STM, see Hardware Transactional Memory [511]
see Software Transactional Memory
Stop-and-go, [632]
Store and Forward Flow Control,
Store Set,
Stream Cipher,

Streaming Multiprocessor, [235
Streaming Processors, [230]
Strength Reduction, [I79
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Stress Migration, [664]
Strict Serializability, [516]
Stride, [155} [324]
Stride based Prefetching, [324]
Strongly Coupled Multiprocessors,
STT-MRAM, [556]
Sub-resolution Assist Features, [661
Subthreshold Leakage, [615]
Summarization,

spatial,

temporal,
Superscalar Processor,
Support Vector Machines, [705]
Swap Space,
Switch Allocation, [382
Switch Traversal,
Symmetric Ciphers, [678
Synchronization Edge, [453]
Synchronization Instructions, [44]
Synchronous DRAM,
Synthetic Traffic Generation, [407]
System Call, [13§]
Systematic Variation,
Systolic Array,
Systolic Arrays,
Systolic Transfer,

Tag Bus, [I13]

Tail Recursion, [202

TCB, see Trusted Computing Base 685
TEE , see Trusted Execution Environment
Tejas Architectural Simulator, [743]
Temperature Management,
Temperature Map,
Temperature Model,
Temporal Locality, [256]

Temporal Reuse, [715]

Tessellation, [221

Test and Exchange,

Test and set,

Texture Mapping, 223]

Thermal Cycling, [665]

Thermal Interface Material,
Thermal Runaway, [608
Thermal-electrical Analogy, [622]
Thin Air Read, 45§

Thread, 226} [329] 417]

Thread Engine, 233]

Threat Model,

Throughput, |353

Tile, [337]

Time-dependent Dielectric Breakdown,
Timing Vulnerability Factor, [643

Timing Window Masking, [642]

TL2 STM,

TLB,

TMR, see Triple Modular Redundancy 645
Token based Replay, [L70]

Tomasulo’s Algorithm, [I77]

Topological Sort,

Tornado Traffic,

Torus Topology, 1340

Total Store Ordering , see T'SO
Tournament Predictor, [79]

TPC,

Trace, [314]

Trace Based NoC Simulators,
Trace Buffers, [655
Trace Cache, B13]
Training,
Trans-silicon Vias,
Transactional Memory,
Transactional Sequential Consistency, [51§]
Transactions,
conflict, [f12]
eager version management, [517]
lazy version management, [515

read set, 512} [518]

version management, [513|

write set, [512] FIg§
Transfers per Second,
Transient Analysis, [618
Transient Faults, [638]
Transient Thermal Analysis,
Translation Lookaside Buffer, see TLB
Transpose Traffic,
Trench Capacitors, [537]
Triple Modular Redundancy, [645]
True Sharing,
Trusted Computing Base, [685
Trusted Execution Environment,
Trusted Platform Module, [686]
TSO, [494]
TSVs,
Tunneling Magnetoresistance, [>85)
Turn Graph,
Turn Model, 373
Turns,

Undo Log,
Uniprocessor Access Constraint, [A55]
Universal Approximator, [T04]
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Unlock,

Valence Band,
Valiant’s Algorithm,
Validation,
Value Prediction, [I61]
Vault,
Vector Clocks,
Verification, [651
Vertical Heat Conduction, [619]
Vias,
Virtual Channel Allocation, [382
Virtual Channels, [359

deadlock freedom, 375
Virtual Cut Through Flow Control,

Virtual Memory,
Virtually Indexed Physically Tagged Caches,

VLIW, [194]
Volatile Memory, [577]
Von Neumann Architecture,

Wait-free algorithms,

Wakeup,

WAR Dependence,

Warp, 236]

Wavefront Allocator, [392]

WAW Dependence,

Way Prediction,

Weak Consistency,

Weak Ordering , see Weak Consistency [494]
Wear Leveling,

Weight Reuse,
Weight Stationary, [716

Window of Vulnerability, [T63]
Workarounds for Design Faults,
Working Set,

Wormhole Flow Control,
WP Axiom, [443]

Write Caching,

Write Cancellation, [589

Write Leveling, 568

Write Pausing, 589

Write Postamble,

Write Preamble,

Write Propagation Axiom, [443]
Write Recovery Time, [546]
Write Serialization Axiom, [443]
Write Serialization Edge,
Write-Invalidate Protocol,
Write-Update Protocol,

Wrong Path, [36] 52|

WS, see Weight Stationary
WS Axiom,

X-Y Routing, [369]
Z-depth, 229



