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Abstract Based on feature selection and model interpretable method, a cloud platform task termination state
prediction model with strong interpretability is constructed. The model visualizes the mapping relationship between
static and dynamic attributes of tasks/jobs and termination status, then finds out the mapping mechanism between the
load characteristics and the task termination states. The workload monitoring log published by Google is used, and the
task dynamic information in the cloud platform is added. Shapley Additive explain (SHAP) is used to find out the
importance of the influence of static and dynamic attributes on the termination state, and the results of task termination
states prediction model modeling are explained by using the importance of variables combined with SHAP value and
XGBoost model. Visualization technology is used to show how load characteristics affect the model’s prediction of
different task termination states. The average value of the absolute value of SHAP is used to measure the importance
of features, and the global visualization of the importance of features in different termination states is realized.
According to the results, 20 variables that have great influence on the prediction model of task termination states are
selected as the basis of feature selection. How the change of characteristics affects the different termination states of
tasks is visualized. From the visualization results, it can be seen that in the process of task running, different
eigenvalues of each feature have influences on the termination states of the task, and different eigenvalues have
different influences on the termination states. Feature selection combined with model interpretable method is applied
to the construction process of task termination states prediction model, which can help to build a task termination
states prediction model with high classification performance and easy understanding. By exploring the mapping
mechanism between load characteristics and task termination status, the scheduling mechanism of cloud platform can
be optimized.
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Fig.2 Architecture of the task termination state prediction
interpretability
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Table 1 Static and Dynamic Characteristics of Tasks
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procedure G(j,w)
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return wv;;
else
ifd; €S then
return G(a;, w) if else G(b;,w);
else
return G(a;, wr,, [¥;)+G(b;,wr,, [1;);
end if
end if

end procedure

return G(1, 1);
end procedure
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B 3% 2. Tree SHAP.
procedure 7S(x, tree = {v,a,b,t.r.d})
¢= array of len(x) zeros;
procedure RECURSE(j,m, p., p,, p;)
m= EXTEND(m, p,, p,, p:);
if v; # internal then
for i«2 len(m) do
w= sum(UNWIND(m.i).w);
O, =P, TW (M0 — M. 2)V ;5
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else
h,c= xq, < t;2(a;,b;) : (bj,a;);
ip=i,=1;
k= FINDFIRST(m.d,d;);
if k#nothing then
iy, i,= (mMy.2,my.0);
m= UNWIND(m,k);
end if
RECURSE(h,m,i ,ry/r},i,,d;);
RECURSE(c,m,i.r.[r;,0,d;);
end if
end procedure
procedure EXTEND(m,p., p,, p;)
[ =len(m);

m = copy(m);

myy . (d,z,0,w) = (pi, P2 Por L = 071 : 0)

fori«1[-1do
Mg W = My W+ pomw(i/l);
m;w = pm;wl(l=1)/1];
end for
return m;
end procedure
procedure UNWIND(m, i)
[ =len(m) ;
n=m.w;
m=copy(m,....1);
fori—1-1do
if m;.0 # 0 then
t=m;w;
m;w=n-1/(j-m;.o0);
n=t—m;w-m.z((I- j)/D;
else
mj.w = (m;.w-0)/(m;.z(l - j));
end if
end for
for je—~ito/—-1do
m;.(d,z,0) =mj,.(d,z,0);
end for
return m;
end procedure
RECURSE(1,[], 1, 1, 0);

return @;

(D https://github.com/google/cluster-data
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Table 2 Comparison of Prediction Performance of Different Models
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AL BATI )/ Kappa IR RS yles Macro-P Macro-R Macro-F1
XGBoost(4-10) 2673 0.686 0.057 0.9572 0.956 4 0.9572 0.953 1
BEALARA 631.56 0.309 5 0.2045 0.9326 0.9346 0.932 6 0.9177
GBDT 16 677 0.5090 0.1147 0.9547 0.9552 0.954 8 0.949 6
IR 7.76 0.0878 0.3895 0.6185 0.856 6 0.6158 0.7174
LA 50.63 0.2442 0.246 8 0.9292 0.9339 0.9292 09191
kARSI 49283 0.2442 0.246 8 0.939 6 0.9390 0.939 6 0.929 4
Adaboost 4256.5 0.0844 0.3976 0.8311 09173 0.8311 0.8455
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