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低功耗机器学习推理的处理器功能要求
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图5：ARC EM9D处理器的两类矢量MAC指令
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用于机器学习推理的软件库

组 内核 组的说明
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    …        ; AGU 0 is used for input data. AGU 1 is used for weights 
    SR …     ; setup AGU 0 for loading next 2x16-bit vector
    SR …     ; setup AGU 1 for loading next 2x8-bit into lower bytes of 32-bit word
    …
    LP        lpend
    DMACHBL  0, %agu_u0, %agu_u1 ; DMAC + 2 loads + 2 pointer updates
lpend:    …

图7：使用MLI C代码为具有16位输入数据和8位权重的全连接层生成的汇编代码  

    …       ; AGU 0 and AGU 1 are used for input data (one data pointer with two modifiers)
            ; AGU 2 is used for weights
    SR …    ; setup AGU 0 for loading next two 16-bit input values 
    SR …    ; setup AGU 1 for loading two 16-bit input values at next row of input data
    SR …    ; setup AGU 2 for loading next 8-bit value with sign extension & replication 
    …
    LP           lpend
    VMAC2HNFR    0, %agu_u0, %agu_u2 ; VMAC + 2 loads + sign ext + repl + 2 pointer updates
    VMAC2HNFR    0, %agu_u0, %agu_u2 ; VMAC + 2 loads + sign ext + repl + 2 pointer updates
    VMAC2HNFR    0, %agu_u1, %agu_u2 ; VMAC + 2 loads + sign ext + repl + 2 pointer updates
lpend:        …

图8：使用MLI C代码为具有16位输入数据和8位权重的2D卷积而生成的汇编代码



8

mli_krn_depthwise_conv2d_chw_fx8w16d_k3x3_str1_krnpad(...)
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mli_krn_permute_fx8(&input,�&permute_hwc2chw_cfg,�&ir_Y);
�
ir_X.el_params.fx.frac_bits�=�CONV1_OUT_FRAQ;
mli_krn_conv2d_chw_fx8_k5x5_str1_krnpad(&ir_Y,�&L1_conv_wt,�&L1_conv_b,�&conv_cfg,�&ir_X);
mli_krn_maxpool_chw_fx8_k3x3(&ir_X,�&pool_cfg,�&ir_Y);
�
ir_X.el_params.fx.frac_bits�=�CONV2_OUT_FRAQ;
mli_krn_conv2d_chw_fx8_k5x5_str1_krnpad(&ir_Y,�&L2_conv_wt,�&L2_conv_b,�&conv_cfg,�&ir_X);
mli_krn_avepool_chw_fx8_k3x3_krnpad(&ir_X,�&pool_cfg,�&ir_Y);
�
ir_X.el_params.fx.frac_bits�=�CONV3_OUT_FRAQ;
mli_krn_conv2d_chw_fx8_k5x5_str1_krnpad(&ir_Y,�&L3_conv_wt,�&L3_conv_b,�&conv_cfg,�&ir_X);
mli_krn_avepool_chw_fx8_k3x3_krnpad(&ir_X,�&pool_cfg,�&ir_Y);
�
ir_X.el_params.fx.frac_bits�=�FC4_OUT_FRAQ;
mli_krn_fully_connected_fx8(&ir_Y,�&L4_fc_wt,�&L4_fc_b,�&ir_X);
�
ir_Y.el_params.fx.frac_bits�=�FC5_OUT_FRAQ;
mli_krn_fully_connected_fx8(&ir_X,�&L5_fc_wt,�&L5_fc_b,�&ir_Y);
mli_krn_softmax_fx8(&ir_Y,�&output); 
�

图10：CIFAR-10推理应用程序的MLI代码 
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